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A CALL TO ACTION
TO END LEAD
POISONING IN THE
UNITED STATES
We issue this
Call to Action to
End Lead Poisoning
in the United States
by 2022.

The toxic legacy of lead poisoning has stolen the future from generations of American
children. Lead damages childrens’ brains, erodes their intelligence, diminishes creativity,
impairs language skills, shortens attention span, and predisposes them to hyperactive and
aggressive behaviors.
Lead is a silent epidemic often going undetected until it is too late. Infants in the womb and
children under the age of 6 are the most vulnerable. Lead is directly linked to reading and
learning disabilities, increased school dropout, lower lifetime earnings and lifelong health
effects. Lead poisoning is a costly, tragic and entirely preventable problem that has plagued
our older communities and undermined our education, juvenile justice and health systems.
Today, we have an extraordinary opportunity to end lead poisoning in America. We have
mapped the sources of lead, we know how lead reaches children, we have deep knowledge
of lead’s effects on children’s health, and we know how to prevent lead poisoning. We
have already banned many sources of lead exposure in this country and reduced our children’s
blood lead levels by over 90 percent. Now is the time to finish the job. Now is the time to end
lead poisoning.
Our plan is to identify the resources, the policies and the programs that have been proven to
work. Our strategy is to tackle the root causes of lead poisoning — housing with lead paint
hazards, crumbling infrastructure, and racial and economic inequity. Our goal is to deliver
on the promise to once and for all end this terrible problem and to restore our children’s
health.
Lead was pervasive in 20th-century America. It was used widely in paint, gasoline, water pipes
and other consumer products. Its effects on children’s health were first recognized in 1904 and
became known across the world. In 1922, many nations signed on to ending the use of lead
paint in residential housing — except the United States. It took decades more before the U.S.
began to acknowledge the extensive damage caused by lead.
The tide began to turn against lead in the 1970s. Two key events were the discovery by
Herbert Needleman, MD and others that lead could cause silent brain injury, and the realization
that lead in gasoline could destroy the catalytic converters mandated on all new cars under
the Clean Air Act. Lead was banned from gasoline beginning in 1976, from house paint in
1978 and is use in water pipes and solder was significantly restricted in 1986. Average blood
lead levels in children under 5 in the U.S. fell from 17 micrograms per deciliter in 1976 to 4
micrograms per deciliter in the early 1990s and have continued to fall.
But as we have seen in tragic ways in all types of communities across America, lead
poisoning remains a major challenge. According to the Centers for Disease Control and
Prevention, an estimated 535,000 children under the age of 6 still have elevated blood levels.
Many parents are unaware of this silent poisoning. Approximately 23 million older American
homes still contain lead paint hazards and an estimated 10 million homes have lead water pipes.
The burden of lead often falls most heavily upon the poorest and most vulnerable among us.
Lead worsens our nation’s ongoing problems of racial and economic inequity by
disproportionately impacting low-income communities.
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The human, moral and business case to end lead poisoning is clear. It will lift the viability
of all communities, dramatically improve the health, educational and social outcomes for
future generations and will return billions of dollars annually to the American taxpayer.
Studies have shown that for every dollar invested in lead poisoning prevention the public
receives a return of $17 to $221. Investment in work to eradicate sources of lead will also
provide good-paying skilled jobs and be a vehicle for further reinvestment in less toxic and
more stable neighborhoods.

To end lead poisoning in the United States, we commit ourselves to working together
as a nation. We will:
n

n

n

n

n

n

n

Work to increase investments from new and expanded federal, state, local and private
sector funding mechanisms to address lead exposures in housing by making lead testing
and hazard remediation of homes a standard practice;
Call for the establishment of a Presidential Task Force to create, drive and implement
a national strategy of interagency collaboration with the budget support to eliminate
childhood lead exposures;
Push to align and prioritize federal, state and local efforts to identify, fund, and enforce
existing laws and programs on sources of lead exposure;
Support the updating of all federal lead regulations to create lead safe, health-based
standards and action levels to better engage the health, health care and housing sectors
and allied communities to identify and prevent lead exposure;
Implement an enhanced national blood lead surveillance system to identify children who
already have elevated blood lead levels for case management, investigation and support;
Provide educational, social and clinical services to children exposed to lead to mitigate
the harms of lead poisoning;
Expand the well-trained, well-protected national workforce capacity for lead hazard
remediation to repair and restore communities and their infrastructures.

Together, we mutually pledge to support this work and call on the nation to implement
strategies to end childhood lead poisoning within five years.
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Lead Poisoning’s Impact on Violent Crime in the United States.

THE CRIMES OF LEAD

GETTING THE LEAD OUT
Economists hypothesize that regulation of leaded gasoline and lead paint in the 1970s
caused crime rates to drop in the U.S. about 20 years later. CPSC = Consumer Product Safety Commission.
SOURCES: Rick Nevin, FBI Uniform Crime Reporting Statistics
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COMMENTARY
The Urgency and Importance of Eradicating Lead Poisoning
Queen Zakia Shabazz, Mother of a Lead Poisoned Son
Co-Founder United Parents Against Lead, Richmond, Virginia, November 2016
Introduction/Background

have mothers crying and pleading for them before we get
serious about keeping lead out of our children once and for
all? We have the know-how. Let’s just do it!

I could say a lot about my son, Zaki, and my family’s 20 year
bout with lead poisoning. Instead I choose to focus your
attention on Sergio Gray. Sergio is a lead poisoned son also.
He was poisoned in Norfolk, Virginia, in 1991 and after many
years of little or no treatment, he was sentenced to 40 years
in prison at the age of 18. Lead poisoning has always been
linked to juvenile delinquency, criminal delinquency, violent
crimes and impulsivity.

UNITED PARENTS AGAINST LEAD (UPAL)
WWW.UPAL.ORG • UPAL@JUNO.COM • 804.308.1518

Lead’s grip on Sergio was no different. The year that Sergio
was poisoned there were several other babies in the same
apartment building that were also severely poisoned. One
to the point of death. With over 9,000 children poisoned in
Flint, Michigan, alone, what will the prison industrial system
look like in 15 to 20 years from now? How many prisons
are being planned and built now to house these stricken
children? How many of them face the same fate as Sergio?

Sergio Gray and Freddie Gray: A Comparison
Both of African descent living in poor inner cities of America.
Both with the family name Gray. Both victims of lead
poisoning. Both born in 1989. Symbolically, both are dead.
One buried. One languishing in a super max prison aptly
named Red Onion. It’s enough to make you cry.

Prevent Another Flint
As the mother of a lead poisoned son and representative
of United Parents Against Lead (UPAL), I say that we must
collectively do all that we can to protect children from the
devastating and permanent effects of lead poisoning. Let us
prevent another Flint. There are too many UPAL children,
victims of environmental racism and injustice in Virginia.
What are we prepared to do for them?
In order to prevent many other Sergio’s, we must
comprehensively reduce exposure to lead from drinking
water, paint, dust, soil and other potential sources of
exposure. We know with certainty that high childhood lead
exposure damages a part of the brain linked to aggression
control and that the impact is greater among boys. We know
that we must not continue to allow countless youth, teens,
men and women be sentenced to life behind bars due to
lead poisoning and their lack of control of the damage that
it does to their brains. There has got to be a better way, an
option to incarceration. Given that prison is a multi-billion
dollar industry, it is not in the jailer’s best interest to find
an alternative. But we as a conscious and able society can’t
continue to let our children languish behind bars and not get
the medical attention and support they need and deserve.
How many Flints have to happen and how many Sergios will

Top: Rick Nevin, USGS, DOJ;
Bottom: Rick Nevin, Guttmacher Institute, CDC
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WHITE PAPER
A Primer on Lead Poisoning Prevention in Housing, Water,
Surveillance, Consumer Products and Other Sources, Funding, Jobs
Compiled by: David Jacobs, PhD, CIH, National Center for Healthy Housing
Reviewed by: Charlotte Brody, Manthan Shah, Tessa Walker Linderman, Queen Zakia Rafiqa
Shabazz, Miriam Rotkin-Ellman, Deborah Nagin, Julie Kruse, Mary Jean Brown, Anita Weinberg,
Mark Pokras, Wes Stewart, Michael Wilson1
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Summary

Introduction

Lead is a metal that attacks many organ systems in the
body, causing a host of behavior problems, reduced IQ,
poor school performance and many other adverse health
impacts. Millions of children will be exposed to lead at
harmful concentrations in the coming years unless the
remaining sources of exposure are addressed. Lead is
present in many places, but the main sources of exposure
are in housing (in the form of deteriorated lead-based paint,
contaminated house dust and contaminated soil), drinking
water (through lead pipes and plumbing), unnecessary uses
in consumer products and other sources detailed below.
The knowledge to control these exposures is now well
known and should be implemented across the nation to
enable our children to grow up to reach their full potential.
Currently, instead of eliminating these exposures, we only
test some children’s blood to see if they have been exposed;
if they have been harmed, then sometimes remediation
action is taken. This reactive approach is ineffective, causes
needless suffering and is expensive. Indeed, the costs of
lead exposure are on-going. Instead of simply continuing to
absorb these costs (estimated to be in the billions of dollars
each year), our nation should act to ensure our children are
protected before they are harmed. We should act together
to ensure that communities like Flint never have to suffer
from lead poisoning ever again.

Lead is one of the best extensively studied poisons, with
over 25,000 studies and publications. The evidence is
clear that lead causes a large number of health problem,
particularly in young children. We also know that lead
exposures occur through a large number of sources and
pathways of exposure. Finally, we know how to eliminate
such exposures to protect children and those methods are
well-validated.
Perhaps the most recent review of lead toxicity is from
EPA,2 but others are also available.3 4 Lead is a metal with no
useful biological function in the body, unlike other metals
such as zinc or iron. Its principal adverse health effects in
young children include:

Purpose
These papers were developed for two main purposes in
support of the National Lead Summit in Washington, D.C. on
December 4-5, 2016:
•

To provide basic information on aspects of the
childhood lead poisoning problem.

•

To provide suggestions for further deliberation and
associated background information compiled from
on-going initiatives, such as those shown below. A
complete listing of recommendations is available from
the groups shown below.
o

American Academy of Pediatrics

o

EarthJustice

o

Environmental Defense Fund

o

Find It Fund It Fix It Campaign (National
Safe & Healthy Housing Coalition &
National Center for Healthy Housing)

o

Green & Healthy Homes Initiative

o

Project TENDR
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•

Mental and thought impairment, such as declines in
cognition (as measured by Full Scale IQ, academic
performance and executive function);

•

Attention, impulsivity and hyperactivity disorders,
conduct disorders in children and young adults
(criminal offenses in young adults ages 19-24 years
and higher parent and teacher ratings of behaviors
related to conduct disorders in children ages 8-17
years);

•

Behavior problems, as shown in higher parent and
teacher ratings of depression or anxiety or other
related problems such as withdrawn behavior in
children ages 8-13 years;

•

Reduced hearing;

•

Reduced coordination and stability;

•

Delayed pubertal onset;

•

Lower birth weight and increased spontaneous
abortion (miscarriages);

•

Higher probability of asthma and allergy;

•

At higher exposures, death, coma, encephalopathy
(brain dysfunction) and many other effects occur;

•

Adults exposed to lead have reduced executive
function (decision making skills), visual, learning and
memory problems, depression and anxiety, reduced
hearing, hypertension incidence and increased blood
pressure, peripheral artery disease, coronary heart
disease, reduced kidney function, decreased red
blood cells, Altered Heme (blood forming) synthesis,
and reduced function in both male and female
reproductive systems; and

•

Lead is also known to cause cancer.5

See some of the references for more detailed descriptions
of the many adverse health effects of lead exposure. Lead
is present throughout the environment (Figure 1), but the
main sources of exposure for most children today in the
U.S. are from deteriorating lead-based paint in houses,
contaminated housedust, contaminated soil, drinking water,
unnecessary use in products, consumer goods, occupational
exposures, home remedies and outdoor air.

paint, and 23 million of them have significant lead paint
hazards.9 An estimated 3.6 million of these homes currently
house young children (whose brains are still developing);
children of color and children of low-income households
are disproportionately impacted by lead exposures in these
homes. In addition, an estimated 5.5 - 7.1 million homes
have lead service lines for their drinking water,10 which may
provide water to as many as 22 million people, although
some other suggest the number may be closer to 10 million.

The American Academy of Pediatrics states that there are
no effective medical treatments for lead poisoning and that
prevention of exposure is needed. 6

The most recent data from the CDC’s National Health and
Nutrition Examination Survey shows that the average (i.e.,
geometric mean) blood lead levels among younger children,
those belonging to poor families, and those enrolled in
Medicaid were significantly higher compared with their
older or more affluent counterparts. Furthermore, blood
lead levels for non-Hispanic black children were significantly
higher compared with either non-Hispanic white or
Mexican American children.11 (Figure 2). Blood lead levels
are typically measured in micrograms of lead per tenth of a
liter of blood and denoted as µg/dL. Recently, blood lead
levels have also been denoted as parts per billion (5 µg/dL =
50 ppb).

There are over 535,000 children with elevated blood
lead levels in the United States.7 Preventing childhood
exposure to lead has a large return on investment; every
dollar invested in lead hazard control results in health,
educational and other savings of at least $17-221,8 a return
slightly better than even vaccines. However, the Flint water
crisis reminds us that investment in these interventions
must not only be widespread but sustained, and that
much more needs to be done to eliminate childhood lead
poisoning. In the U.S., 37 million older homes contain lead

FIGURE 1. PRINCIPAL PATHWAYS OF LEAD EXPOSURE (EPA)
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FIGURE 2.

Because the rate of predominant health effects of lead on intelligence is
highest at lower blood lead levels, the effect on IQ is dramatic (Figure 3).
FIGURE 3.

Figure 3 shows that the majority of IQ points lost due to lead exposure occur
in children who have so-called “low to moderate” blood lead levels. (Adapted
from Bellinger.)12
Many policies have been established to address lead exposures (Figure 4), and
as a result lead exposures have declined over the decades. Yet exposures still
remain widespread and average blood lead levels are a hundred times above
“natural” background levels,13 (Figure 5) meaning that there are many sources
of exposure remaining that have not been adequately addressed. Failure to
address these ongoing lead exposures will mean that millions of children in the
coming years will be needlessly exposed to lead.
11

FIGURE 4. KEY POLICIES TO ADDRESS LEAD EXPOSURES AND MEAN BLOOD LEAD LEVELS, 1970-2016
(ADAPTED FROM BROWN MJ AND JACOBS DE)

FIGURE 5. MODERN BLOOD LEAD LEVELS ARE APPROXIMATELY 100 TIMES ABOVE “NATURAL”
BLOOD LEAD CONCENTRATIONS (FROM FLEGAL)14
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Lead also has dramatically damaging effects on a wide
variety of non-human species. Clinical lead poisoning
is frequently seen in pets,15 16 farm animals,17 wild birds
(including the bald eagle),18 fish19 and other species. Chronic,
sublethal lead toxicosis is documented but less well studied
in nonhuman species. Lead can also have significant effects
on ecosystems.20 21 As with humans, the lead that poisons
animals comes from many sources. Exposure from lead paint
and lead in water are common, but lead contamination from
mining, smelting, manufacturing, disposal and recycling also
poisons large numbers of animals. A major source of lead for
animals (and humans) includes lead bullets, shotgun pellets
and fishing weights. Production of such lead-based sporting
goods in the United States is second only to the amount of
lead used to manufacture storage batteries.22 To protect the
health of people and other species it is incumbent that all of
us think ecologically and understand all sources of exposure
to this toxic metal. Interdisciplinary collaborations among
human health experts, veterinarians, wildlife professionals
and others is needed.

Force on Environmental Health Risks and Safety Risks to
Children, with a 10-year plan and an interagency budget.23
Its goal was not achieved in 2010, due largely to inadequate
funding and the plan has not been updated since then.
A listing of programs for the Consumer Product Safety
Commission (CPSC), the Department of Agriculture (USDA),
the Department of Education (ED), the Department of
Health & Human Services (HHS), the Department of Housing
and Urban Development (HUD), the Department of Justice
(DOJ), the Department of Labor (DOL), the Department
of Transportation (DOT) and the EPA has recently been
published.24
In general, these programs have been inadequately funded
to achieve the goal of eliminating lead poisoning and in
fact, funding for these programs has been reduced in recent
years (Figure 6). For example, funding for CDC was reduced
from about $35 million in 2011 to only $2 million in 2012
and has only been partially restored to about $15 million
since then. HUD’s lead hazard control program has been
reduced from $176 million in 2003 to only $110 million in
2016. This means that local jurisdictions have less funding to
address lead hazards; private and philanthropic investments
in lead poisoning have also been inadequate.

Lead Poisoning Prevention Plans
Over the years, plans to address childhood lead poisoning
have been published by various agencies and others. The
most recent was published in 2000 by the President’s Task
FIGURE 6.
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Chapter 1. Housing

In general, there are two methods of identifying lead
paint problems and two means of eliminating them.29
The presence of lead paint in a home is determined by a
lead-based paint inspection that measures lead paint on
most surfaces with a common painting history. The second
method is to conduct a lead paint risk assessment, which
measures lead in deteriorated paint, dust and soil. The two
methods can be combined.

One of the most dangerous and widespread types of
lead contamination afflicting children is residential lead
paint and the contaminated dust and soil it generates.
Lead contaminated plumbing and service lines are also
widespread (see Paper 2). The association between lead
paint and blood lead has been extensively reviewed25 and
the National Academy of Sciences stated, “Lead-based
paint is the largest source of high-dose lead exposure for
children.”26 Unlike earlier sources of lead exposure such as
gasoline, food canning and industrial emissions that can
all be controlled by eliminating its use in central refineries
and factories, residential lead paint is widely dispersed (but
highly concentrated on some surfaces) in homes throughout
the nation, making finding and eliminating dangerous
exposures difficult. General practice historically has been to
wait until a child is found to have been exposed to lead in
order to find and eliminate the source of lead in the home.

There are also two broad methods of remediating lead paint
problems—long term “abatement” and shorter
term “interim controls.” These two methods can also be
combined. The identification step informs the remediation
step, so effectiveness of identification and remediation
cannot be separated, as discussed later. Abatement and
interim controls are not the same as renovation, remodeling
and repainting. These latter activities typically occur without
dust control or post-cleanup dust testing, resulting in
significant exposures to children. Some forms of renovation
and remodeling and repainting may also employ paint
removal methods that are not allowed for abatement or
interim controls, such as burning or torching lead paint,
abrasive blasting and unlimited dry scraping. If scraping
occurs as part of abatement or interim controls, it is done
using wet methods to control dust (with the exception of
scraping near electrical circuits, where wet methods could
cause electrocution).

According to the most recent American Healthy Housing
Survey27 conducted in 2006, there are 37 million older
homes (about a third of the nation’s housing stock) with
lead paint, 23 million of which have significant lead paint
hazards (meaning levels of lead in deteriorated paint, dust
or soil that are above current EPA/HUD limits). Of the
homes with hazards, 3.6 million of them currently have
young children, and 1.1 million are in low income housing,
where risks are greatest. Yet even in older housing, most
paint
is in fact not leaded. Lead paint tends to be concentrated on
windows, doors and trim, although in any individual home
its location and concentration can vary considerably. The
federal government defines a “lead-based paint hazard” as
deteriorated lead paint, contaminated dust and
contaminated soil, regardless of source.28

Evidence for abatement effectiveness can be gleaned from
several studies. The largest is the Evaluation of the HUD
Lead Hazard Control Grant program,30 a study covering over
3,000 housing units in 14 jurisdictions. Blood lead levels
declined 37% two years after treatment. But because blood
lead levels are affected by all sources of exposure, dust lead
levels are likely to be a better metric of abatement
effectiveness because they are less confounded by other
sources of lead. Blood lead and dust lead are well
correlated with each other in numerous studies.31 32 (Blood
lead is measured in micrograms of lead per tenth of a liter
of blood (µg/dL) or in parts per billion; Dust lead is
measured by wipe sampling and expressed as micrograms
of lead per square foot of surface area wiped (µg/ft2). Three
years after intervention average (geometric mean) dust
lead loadings on floors, window sills and window troughs
were 9, 62 and 363 μg/ft2, respectively (declines of 78%,
89%, and 95%, respectively compared to pre-intervention
levels). These substantial declines were observed across all
14 jurisdictions in the study.

Suggestions for Further Deliberation:
Expand Abatement Resources by increasing funding for
HUD’s lead hazard control program (which is focused on
low-income housing) and by providing tax credits and
other financial incentives for market rate housing. To
address lead hazards in low-income units occupied by
children, HUD’s lead grant program should be funded at
$2.5 billion annually for five years as part of the nation’s
effort to rebuild infrastructure. This will provide tens of
thousands of jobs and improve property value.
•

Advantages: Abatement treatments are more durable
compared to interim controls and require either no
on-going monitoring if all lead paint is removed, or
less if some is still present behind permanent
treatments

•

Disadvantages: This has the disadvantages of initially
costing more and requires specialized workers.
14

Make Disclosure Meaningful. The current law on lead paint
disclosure45 does not require testing of lead paint, dust, soil
and water and the determination of the presence or
absence of a lead service line at the time of sale or lease so
that remediation can be financed through mortgages or
other financial means. The nation’s current law on disclosing
lead problems in housing does not require determining if
lead is actually present.46 Instead, the law only requires
disclosure of already “known” lead hazards, that is, the
results of tests previously conducted. Because most homes
have not yet been inspected in the U.S., there is usually
nothing to be disclosed.

Create Incentives to Eliminate Original Lead-Contaminated
Single Pane Windows. Congress should support energy
efficient, lead-free window replacement through tax credits
and subsidies. The Department of Energy, HHS and HUD
and other allied programs should all expand lead-free
Energy Star window replacement in light of the health and
energy benefits. Windows have the highest lead paint and
lead dust levels compared to all other building
components.38 Replacing windows in older housing will
greatly reduce and often eliminate lead hazards. Replacing
windows creates new jobs, conserves energy, increases
home value, creates aesthetic appeal and eliminates a
major contributor to children’s lead exposure.

HUD Should Improve its Lead Safe Housing Rule to require
lead risk assessments in the Section 8 Housing Choice
Voucher Program, instead of the current requirement for a
mere visual examination, which cannot reliably detect lead
problems. Lead hazards are not visible to the naked eye. If
testing is not universally mandated, Congress should require
inspection/risk assessment as a condition of FHA single
family mortgage insurance, and require that it be added to
the Fannie Mae and Freddie Mac underwriting standards.

Studies show large, sustained reduction in dust lead levels
associated with window replacement. The most recent
study39 shows that one year after window replacement,
average (geometric mean) lead dust for interior floors,
interior window sills and exterior window troughs declined
by 44%, 88%, and 98%, respectively (P < .001). Geometric
mean dust lead levels for floors declined from 7.5 µg/ft2 at
baseline to 4.1 µg/ft2 one year later; for window sills the
decline was greater, from 144 µg/ft2 at baseline to 17 µg/ft2
one year later; and for window troughs the decline was
greater still, from 2,737 µg/ft2 at baseline to 46 µg/ft2 one
year later.

Track Houses, Not Just Poisoned Children. The EPA and
HUD should support efforts to maintain registries of the
results of lead inspection and lead service line data and
facilitate making it publicly available and integrated into
property searches and multiple-listing services. The
Department of Health and Human Services, with HUD and
EPA, should create a housing and drinking water hazard
database that will enable local health, housing and water
agencies to track the actual locations of lead-based paint
hazards and lead service lines, that have been identified
through health investigations, risk assessments or private
inspectors, and update remediation progress.

If Hazards or a Poisoned Child Are Identified, Remediation
Should Be Done Before Another Child Is Exposed by
prohibiting the lease or sale of a home with hazards
until the hazards are remediated. Congress, states and local
jurisdictions could require that if a poisoned child is
identified in a multi-family housing development, then all
the units in the development should be tested, because it is
likely other children are also at risk. Frequently, when a
child is poisoned in a particular house, the family is moved
to another home without the first home being fixed. The
result is often another poisoned child in that first home.
Once hazards are identified, they need to be fixed, even if
the child leaves. In multi-family housing, a frequent practice
is to test only one apartment, not the others that likely also
have problems due to common maintenance practices.

Update All Rules Related to Housing Based On Current
Science. Federal agencies (including EPA, HUD, OSHA and
CPSC) should update, and keep current, their regulations on
lead to reflect CDC’s blood lead reference value and current
science related to levels of lead in various media. In
particular, EPA should update its lead dust standard based
on recommendations from its own Science Advisory Board in
2010.47 HUD’s Lead Safe Housing Rule was promulgated in
1999 and OSHA’s lead in construction regulation was
promulgated in 1996.

Trust But Verify by Increasing Enforcement of Existing
Lead Poisoning Prevention Laws and Regulations. HUD and
EPA should increase enforcement staffing levels, and
Congress should appropriate funds necessary for adequate
enforcement. There is little enforcement of existing lead
poisoning prevention laws due to inadequate staffing or
prioritization of lead at federal, state and local agencies. For
example, in FY15, EPA did so few inspections under its lead
Renovation, Repair and Painting Program, that a busy
contractor doing five jobs a week would encounter an EPA
official on average once every 57 years. But enforcement of
the lead disclosure rule has resulted in over 188,000 units
getting lead hazards remediated.

Pediatricians, Health Care Providers and Public Health
Officials should routinely recommend individual
environmental assessments of older housing, including
homes that have undergone recent renovation, repair or
painting or that has been poorly maintained. Pediatricians
and primary care and other health care providers should
work with their federal, state and local governments to
ensure that a comprehensive inspection is conducted
in the housing units of children who have blood lead
concentrations greater than 5 µg/dL and that they receive
appropriate case management.
15

Chapter 2. Lead In Water
This paper is adapted in part from an earlier report.48
Lead seldom occurs naturally in rivers, lakes and other
water sources. The pipes that carry water from the water
treatment plant to water mains under the street supplying
homes also normally do not add lead to water. If lead
is found in drinking water, the most likely reason is the
corrosion of one of the following: 1.) Lead Service Line
(a pipe that connects homes to the water main in the
street). A lead service line is the largest potential source
of lead exposure in drinking water. 2.) Lead Solder (solder
commonly contains lead and is used to connect copper
piping.) 3. Brass Fixtures (almost all water meters, faucets,
valves and fittings manufactured prior to 2014 may have
brass components which contain lead.)49
Lead is present in plumbing infrastructure including lead
service lines (LSLs), goose necks, lead solder and brass
fittings used in faucets and drinking water fountains. LSLs
were installed in most houses built in the 1920s after which
the use declined. LSLs were banned in 1986. Until 1986,
brass fixtures and fittings could legally contain more than
8% lead, and solder could be made of more than 0.2% lead
(most contained 40-50% lead). In 2011 the law was changed
to lower the allowable maximum lead content in plumbing
products. Under that law, as of January 2014 the allowable
lead content went from 8 percent to a weighted average of
0.25 percent of the wetted surfaces of plumbing products
Lead service lines were found to contribute 50 to 75%
of the total lead mass in household tap water; premise
plumbing was found to contribute an additional 20 to 35%
(likely due to ‘seeding’ from LSLs); and faucets were found
to contribute 1% to 3%.50 The brass fittings and plumbing
components have been implicated as the sources of lead in
water at schools and large buildings, such as hospitals and
universities, where LSLs are rarely present. Solder used to
join various plumbing elements is known to be an
occasional source of lead that can result in extremely high
water concentrations.
A recent national survey of community water systems
suggests the number of LSLs in the country could range
from 5.5 to 7.1 million, and may provide water to as many
as 22 million people, although some others suggest the
number may be closer to 10 million.51 It has been estimated
that the 81 million U.S. housing units (77% of total U.S.
housing units), constructed prior to the federal ban of lead
pipe and lead solder in 1986, likely contain lead solder joints
and brass plumbing components.52
Lead release is highly variable; it can be released both
steadily through leaching of lead and through the erratic
release of particles; lead release is heavily influenced by the
chemistry of the water delivered by the water system but
also by physical disturbance such as during road
construction or water main replacement. Corrosion control
measures taken by public water systems can be undermined
by low water use, such as during long school breaks or
16
residential vacancy following foreclosure. For this reason, a

one-time test of the water in a particular home or building
can only provide a snapshot in time and can be misleading if
viewed in isolation, or if an inappropriate sampling protocol
is used.
The amount of lead dissolved in water is determined by the
amount of time the water remains in contact with the lead
plumbing, the temperature, pH, alkalinity and other water
chemistry parameters. Corrosion control aims to keep levels
of dissolved lead in drinking water low.
Even low concentrations of lead in water can cause a
significant increase in blood lead levels, particularly for
infants dependent on reconstituted formula. For example, a
recent cross-sectional study of 306 children, aged one to
five years, living in Montreal, and currently drinking tap
water from their house, showed that children’s blood lead
was associated with low levels of lead in drinking water
(mean lead in water of 1.91 μg/L collected after 30 minutes
of stagnation) after accounting for age of housing, lead
paint and house dust. The odds ratio between elevated
blood lead levels (defined as ≥ 1.78 μg/dL) and drinking
water levels of lead > 3.3 μg/L was 4.7 (95% CI: 2.1-10.2).54
The authors also estimated that an increase of 1 μg/L in
water lead resulted in an increase of 35% of blood lead after
150 days of exposure, and that a cumulative intake of ≥ 0.72
μg lead/kg body weight from household water—which
could be achieved after daily consumption of 21 mL of
water with a lead concentration ≥ 0.23 μg/L for 150 days—
was associated with an increase in blood lead of at least
19%.
The American Academy of Pediatrics states: “Water typically
contributes to approximately 20% of a child’s blood lead
concentrations if the water lead concentration exceeds 5
ppb. The contribution of lead from water can be much
higher for some children, especially for infants who ingest
large quantities of tap water. Children who reside
in communities with lead service lines and inadequate
anticorrosion control are also at increased risk for elevated
blood lead concentrations.”55
The CDC reviewed the relationship between elevated
BLLs in children and the presence of a LSL over a period of
different water disinfection practices in Washington, D.C.
from 1998 to 2006. The study reported that the presence of
a LSL was associated with higher BLLs in 9,860 children even
after water lead levels were in compliance with the EPA
standard of 15 ppb, after accounting for age of housing [OR
of the presence of LSL when BLL ≥5 μg/dl: 1.4 (1.1, 1.9)].
Younger children (<16 months old) were affected more [OR
of the presence of LSL when BLL ≥10 μg/dl: 3.7 (2.2, 6.2)
vs OR of 1.5 (1.3, 1.8) when age >16 months.56 57 Routine
water testing for lead during environmental investigation in
response to cases of elevated blood lead levels is
uncommon. For example, in 2009, of the 35 CDC-funded
childhood lead poisoning prevention programs, only 15
reported that they routinely tested water when children
had elevated blood lead levels.

Partial replacement of lead service lines has been suggested
as a possible source of increased water lead levels, although
inadequate flushing also contributes.58

lead and 1.3 mg/L for copper, and therefore do not have
Maximum Contaminant Levels (MCLs). The action level for
lead is a screening technique for optimal corrosion control
based on treatment feasibility, and is not a health-based
threshold.59

In 1991, the U.S. Environmental Protection Agency (EPA)
published the Lead and Copper Rule (LCR) under the
authority of the Clean Water Act. LCR, which established
that all community water systems (CWSs) and non-transient
non-community water systems (NTNCWSs) would be subject
to the rule requirements. The primary purpose of the LCR
is to protect public health by minimizing lead and copper
levels in drinking water. A unique aspect of the LCR is that
lead and copper have action levels (AL) of 0.015 mg/L for

In Flint, one study found that the incidence of elevated
blood lead levels increased from 2.4% to 4.9% and was
statistically significant (P < .05) after the water source was
changed. The study also found that neighborhoods with
the highest water lead levels experienced a 6.6% increase.
Disadvantaged neighborhoods had the greatest elevated
blood lead level increases.60

Proposed Solutions:

Lead Service Line Replacement. Lead service lines
should be replaced on both private and public sides of
a property line. Congress should expand funding of
the Community Development Block Grant (CDBG)
program, and make explicit authorization to address
lead service lines as an eligible activity

The Lead and Copper Rule for Drinking Water Should
Be Updated and Enforced, consistent with the
recommendations of the National Drinking Water
Advisory Council to require public water systems to
adopt proactive lead service line replacement
schedules, strengthen public education requirements,
and improve current corrosion control practice
requirements for all systems. The updated Rule should
also extend corrosion control to all community water
systems, prohibit sampling practices such as preflushing and aerator removal, which are known to
obscure higher water lead levels, and prohibit the
practice of partial lead service line replacement in nonemergency circumstances.

Reduce Corrosivity of Water. All Community Water
Systems should actively manage corrosion within 10
years, with at least 90% of observed values less than
15 μg/L or 90% of observed values less than 10 μg/L.
Full replacement of all lead service lines should also
be completed within 30 years, which could be
included in infrastructure improvements.
Make Publicly Available Mapping of Lead Service
Lines in a city, town and other jurisdictions. Congress
should also amend Title X of the 1992 Housing and
Community Development Act to enable disclosure of
lead in drinking water, together with lead-based paint
hazards, for residents and owners.

As it stands, the LCR requires that: (1) Public water
systems must optimize corrosion control and
treatment, which for small and medium systems is
deemed to be achieved if the system meets the action
level, and for large systems is deemed to be achieved
when the system achieves the lowest possible level of
lead at consumer taps without violating any other
national primary drinking water requirements; (2)
remedial action when a system exceeds the lead action
level, including source water treatment, corrosion
control re-optimization, post-exceedance public
education, and in some cases removal and
replacement of LSLs; and (3) routine annual public
education that must be undertaken regardless of
action level. Consumers should seek out additional
information and take affirmative steps to protect their
families.

Significantly Lower Drinking Water Action Level,
which is now set at 15 parts per billion (ppb). In 1994,
the FDA set the maximum amount of lead allowed
in bottled water at 5 ppb. This action level could be
adopted for all drinking water.
All schools operating the National School Lunch
Program (NSLP) and all Child and Adult Care Food
Program (CACFP) childcare homes and centers
should consider developing water safety plans,
including conducting a building water quality profile,
sampling protocol, a place to submit data,
remediation and communication plan.

.
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Chapter 3. Surveillance and Responding to
Children with Elevated Blood Lead Levels
This paper is adapted in part from an earlier report.61
Surveillance typically means testing of individual
children’s blood lead levels, also called “screening.”
Surveillance of children’s blood lead levels provides a
“report card” on how well we are protecting children
from lead poisoning and provides data needed to help
those already exposed. Screening and surveillance
data currently provide the foundation for targeting
community prevention activities to areas where the risk
is highest and for carrying out needed follow-up services
for children affected by lead. However, many states and
local jurisdictions have antiquated data systems due
to inadequate funding from Congress and CDC, and
these systems must be modernized and standardized.
Perhaps most critically, as a nation we must expand
beyond surveillance just of blood lead levels to provide
surveillance of exposures so that we can prevent those
exposures and protect children before they are harmed
by lead.
The AAP states: “A detailed evaluation and follow-up
of children who have blood lead concentrations <10
μg/dL (<100 ppb) is now indicated. Current federal
regulations for clinical laboratory testing through the

Clinical Laboratory Improvement Amendments of 1988
permit an allowable laboratory error in blood lead
proficiency testing programs of ±4 μg/dL (±40 ppb) for
blood lead concentrations ≤20 μg/dL (≤200 ppb). This
range of error can result in children being misclassified
and cause additional anxiety or false comfort when
blood lead concentrations within the margin of error
erroneously are interpreted as going up or down. The
majority of laboratories analyzing blood lead reference
materials routinely achieved laboratory error of ±2 μg/dL
(±20 ppb) at blood lead concentrations ≤20μg/dL (≤200
ppb). Changing the allowable laboratory error to tighter
performance requirements, such as ±2 μg/dL (±20 ppb),
could decrease misclassification of children and lead to
better allocation of health care resources.”
Case management involves a thorough investigation
of potential sources of lead poisoning in a child’s
environment, including paint, house dust, water and
soil. Case management also includes a questionnaire
and visual inspection for other potential sources of lead
exposure, including antique furniture, toys, ethnic folk
remedies, and consumer products such as imported
food, cosmetics and ceramics. A detailed protocol for
investigating potential sources of exposure for children
with elevated blood lead levels is contained in Chapter
16 of the HUD Guidelines.62

Proposed Solutions:

The Centers for Medicare and Medicaid Services
(CMS) should require that childhood blood lead testing
be carried out, following the guidelines issued by state
health departments, for medical visits to qualify for
increased reimbursement under the Early and Periodic
Screening, Diagnostic and Treatment Program (EPSDT).
CMS and States could use waiver authority to carry out
lead abatement and remediation, as was the case in
Michigan recently.64

Surveillance Expansion and Modernization. The
current national surveillance system is not nationwide,
but should be. Congress should provide funding
for the Centers for Disease Control and Prevention
(CDC) Healthy Homes and Lead Poisoning Prevention
program to fund all states. CDC should require funded
states to report all blood lead tests in a standardized
format through the non-communicable disease system.
Reporting of all blood lead levels to CDC/NIOSH within
the noninfectious disease system has been in place
since 2010. Reporting of environmental exposures
should be done within this same system.

Engage OB/GYN Health Care Providers to include
environmental lead surveillance in homes during
pre-birth visits.
CMS and the Title V Maternal and Child Health
Services Block Grant Program should provide
reimbursement of home inspections/risk assessments
during visits by all funded home visitors.

CDC Should Provide Resources at the local, state and
federal levels both to support appropriate professional
staff and to update, upgrade and integrate lead
poisoning data systems critical to surveillance and
case coordination efforts. This will allow for rapid
assessment of lead poisoning incidence and targeting
of prevention, education and outreach, environmental
risk assessment and lead hazard reduction by CDC and
other federal agencies. CDC should work with local
governments to establish a uniform response for a
blood lead level.

Ensure that Children Affected by Lead Receive Timely
and Appropriate Services. CMS should incentivize
all state Medicaid agencies to provide adequate
reimbursement for comprehensive follow-up services
for children affected by lead, including inspection and
environmental follow-up activities, educational home
visits, remediation and developmental assessment.
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The Department of Education Should Work with State
Boards of Education to ensure that Individuals with
Disabilities Education Act (IDEA) funded programs
include children with a history of a blood lead level
greater than or equal to 5 µg/dL under covered
conditions for eligibility for services and that these
children receive remedial and enrichment educational
services as soon as delays are identified. Further the
Department’s Office of Civil Rights should investigate
violations of the civil rights of lead-exposed children
who have been denied services rightfully due them
under IDEA. The Social Security Administration should
also work with state boards of education to ensure
that children identified with developmental delays due
to lead poisoning be screened for eligibility to receive
disability benefits (for “other health impairments)” as
part of the IDEA.

The National Institutes of Health Should Develop and
Fund an Agenda of Basic and Applied Research to
identify best practices for educational interventions for
children affected by lead.
Pediatricians Should Work with Public Health Officials
to Conduct Surveys of blood lead concentrations
among a randomly selected, representative
sample of children in their states or communities
at regular intervals to identify trends in blood lead
concentrations. These periodic surveys are especially
important for children who live in highly contaminated
communities, such as smelter communities or regions
with a historically high prevalence of lead exposure.
Pediatricians and Other Primary Care Providers
Should Test Children for elevated blood lead
concentrations if they live in or visit a home or child
care facility with an identified lead hazard or a home
built before 1960.

Chapter 4. Current Uses of Lead

Some hair dyes contain lead acetate. A 1991 review found
that use of hair dye containing lead acetate can result in
exposure to 600 μg of lead/use and 30.7 μg/day dermal
absorption of lead. A 1997 study showed lead transferred to
hands, objects and other surfaces (up to 436 μg/ft2),
following controlled applications. The study found as much
as 689 μg of lead/use on the hands and 26 to 79 μg of lead
remaining even after washing.68

This paper is adapted in part from an earlier report.
Pregnant women and children should be protected from all
exposure to lead. Though lead was banned in residential
paint and motor vehicle gasoline decades ago, it is still all
too commonly found in industrial, commercial and
consumer products. These products include industrial and
decorative paints and coatings, lead-acid batteries
commonly used in automobiles, aviation gas used by pistonengine jets, and many consumer products used both by
adults and children. For example, lead can be found in wheel
balancing weights, traditional folk remedies, cosmetics,
cheap beads and artificial pearls, cultural or religious
powders or products, metal jewelry, brass items, and toys
and other products with painted surfaces, including paint on
plastic, fabric, ceramics and metal. Lead is released to the
environment without adequate controls during its mining,
refining, and recycling, including battery recycling.

Several organizations have called for the elimination of nonessential uses of lead in consumer products, such as the
American Public Health Association.66 The elimination of
the use of lead in new paint is addressed by the Global
Alliance to End Lead Paint, led by the World Health
Organization and the United Nations Environment Program
(see: http://www. who.int/ipcs/assessment/public_health/
gaelp/en/).
Lead can also be present from earlier use, resulting in
contaminated sites. Except for the EPA Superfund program,
there is not a centralized listing of contaminated sites.69
This can result in locating facilities (such as housing) on such
sites, resulting in needless exposure. The most recent
example of this problem is the East Chicago site in Indiana,
the site of former lead facilities.70

A large number of products have been reported to contain
lead; this paper discusses only a few. Products containing
lead include (but are not limited to) the following:
traditional folk remedies, toys, and other products with
painted surfaces, including paint on plastic, fabric, or metal,
key chains, cheap beads and artificial pearls, cultural or
religious lead contaminated powders or products, new leadbased paint manufactured in other countries and
metal jewelry for children. A list of lead in consumer
products, including recalled products, is available from CDC
and the Consumer Product Safety Commission (see: http://
www.cdc.gov/nceh/lead/tips/sources.htm).
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Proposed Solutions:
Phase Out Leaded Aviation Fuel. Leaded aviation
gasoline, or avgas, which is used in a large fraction of
piston-engine aircraft in the United States, is the single
largest source of lead to the air, contributing about 62
percent of the National Emission Inventory in 2014.
The United States Environmental Protection Agency
(“EPA”) should promptly issue an endangerment
finding under the Clean Air Act and proceed to ban or
phase out leaded avgas in general aviation aircraft.
Battery Recycling. The EPA should set stronger
national emission standards for battery recyclers.
Current standards are currently being “reconsidered”
by EPA. More than 80,000 people experience elevated
health threats from the 14 currently operating
facilities, located in 10 states and Puerto Rico. Children
are disproportionately exposed to these facilities. In
addition to adopting better control of emissions,
contamination from closed and poorly controlled lead
smelters must be cleaned up.
Lead in personal care products, as well as in food, folk
medicines and cosmetics. Lead is found in a variety of
FDA-regulated products including hair dyes made with
lead acetate and other personal care products and
cosmetics. In addition, traditional folk remedies,
cosmetics, and contaminated foods are significant
sources of lead exposure in too many communities.
FDA must do more to ensure that these products are
lead-free, including immediately withdrawing approval
of lead acetate as a color additive in hair dye, banning
its use in food contact substances, and in any other
personal care product or cosmetic imported into this
country.

Other Air Emissions. The EPA should reduce children’s
exposure to new lead-in-air emissions from other
major industrial sources. For example, electric power
plants emit about 63,711 pounds of lead per year. The
Toxic Release Inventory for 2014 includes a total of
367,761 pounds per year of lead air emissions from all
reporting industries. The EPA has found that the
highest concentrations of lead in air near lead-emitting
stationary sources are generally found near smelters,
but a number of other types of sources also emit
significant amounts of lead. Reducing these exposures
is necessary to protect workers at these facilities.
Wheel Weights. The U.S. Geological Survey estimates
that 4.4 million pounds/year of lead enter the
environment due to lost lead wheel weights and
studies show that about half of the wheel weights are
abraded into small pieces. The EPA should commence
rulemaking to eliminate this source.
Ban or Phase Out Other Non-Essential Uses of Lead in
Products Under the Toxic Substances Control Act
(“TSCA”): EPA should use its authority under TSCA to
find that lead poses an “unreasonable risk,” and ban
ongoing manufacture, processing, use and improper
disposal of products containing lead, including wheel
balancing weights, industrial and decorative paint,
residential paint manufactured for export, lubricants,
products where lead is used as a stabilizer, ceramics,
cookware, jewelry and all other products where the
use of lead is not “critical or essential.” It is
unacceptable that these uses are ongoing despite the
well-recognized harms of even low levels of lead
exposure.
A Listing of Contaminated Lead Sites should be made
available to the public.
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Chapter 5. Funding

The cost to abate lead-based paint hazards (which includes
paint (especially windows), dust and soil) in housing ranges
greatly, averaging about $10,000 per house. Replacing
a lead water service line costs $2,500 to $8,000. With
approximately 23 million homes having significant lead paint
hazards (3.6 million of which may have young children) and
an estimated 6 to 10 million lead service lines, the financial
commitment needed to eliminate lead is large, but much
less than continuing to absorb the costs of lead exposure.

The nation currently spends an estimated $50.9 billion
annually to cover the costs of childhood lead exposure
(2008 dollars).71 Instead of continuing to absorb these
costs, the nation should invest in prevention. For each
dollar spent on controlling lead-based paint hazards, we
get at least $17-221 in benefits,72 a cost-effectiveness
rivaling vaccines.73 This is a net savings of $181–269 billion.
This investment should come from the private sector,
government and philanthropy.

Suggestions for Further Deliberation:

requirement. FHA requires lead-free pipes for new
wells, but existing lead service lines are not addressed.

Invest Resources to Address Lead Hazards as Part of
Infrastructure Improvements. To address lead hazards
effectively, Congress should increase its appropriations
to ensure that affordable, public and subsidized
housing is safe for children. The $110 million annually
appropriated for HUD’s lead hazard control grant
program the last three years can cover only a small
fraction of the housing needing assistance. Further, old
single pane windows are known to have the worst lead
contamination compared to other building components.
Replacement of those windows with lead-free Energy
Star windows creates jobs, improves home value and
eliminates a major contributor to lead exposure.

HUD Should Allow 203(k) Rehabilitation Loans to
include lead service line replacement and promote
lead-based paint abatement. These loans are
underutilized and many homebuyers are unfamiliar
with the option to increase their mortgage loan
amount to be able to easily cover the cost of
abatement. Additionally, HUD should create a “Healthy
Homes Mortgage,” similar to the Energy Efficient
Mortgage, to finance lead abatement and other
healthy housing improvements.
The Federal Housing Finance Agency (FHFA) should
require, prior to obligation under a sale or lease
contract, testing (if not previously performed) of lead
paint, dust and soil, and a visual inspection of the
service line and, where available, a report from the
water utility to assess whether it contains lead.

Make Lead like Any Other Housing Deficiency: Leverage
the Mortgage Market. New purchasers typically correct
housing problems at the time of sale or refinancing.
The federal government, Fannie Mae, Freddie Mac and
the other government sponsored enterprises (GSE)
can use their substantial role in the mortgage market
to help finance lead elimination. Mortgages purchased
by government sponsored enterprises, specifically the
Federal National Mortgage Association (Fannie Mae)
and the Federal Home Loan Mortgage Corporation
(Freddie Mac) are for properties that are “safe, sound,
and structurally secure.”

Lead Risk Assessors and Inspectors should provide
copies of reports to any mortgage holders and property
insurers of facilities inspected. Massachusetts found
properties with hazards were abated more quickly when
this information was shared with mortgage holders.
Increased Resources Are Needed. Congress should
provide adequate appropriations for HUD to support
abatement in low income housing as well as to enforce
its lead regulations. Tax credits could be authorized
to address lead hazards in houses not included in the
HUD program. Congress should provide HUD $2.5
billion annually for each of five years ($12.5 billion
total) to provide abatement of lead dust, paint and
soil hazards including window replacement in the
estimated 1.25 million low-income pre-1960 units with
lead hazards occupied by or likely to be occupied by
children under six years old where risks are greatest,
including housing choice voucher units. Congress
should also provide an additional $25 million annually
to HUD to increase enforcement of its Lead Safe
Housing Rule.

The Federal Housing Administration (FHA), Department
of Agriculture (USDA), and the Department of Veterans
Affairs (VA) should require a lead risk assessment and
abatement of lead-based paint hazards in pre-1978
structures and identification and replacement of
lead service lines for government insured mortgages.
Currently, multi-family properties receiving FHA
mortgage insurance are subject to the Department of
Housing and Urban Development’s (HUD) lead-safe
housing rule, but for single-family properties, FHA only
requires that the “[m]ortgagee must confirm that the
Property is free of lead paint hazards,” based on the
absence of past reports and a visual assessment, not
an actual risk assessment—and there is no abatement
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Allocation Plans specifically require the determination
and elimination of lead-based paint hazards and lead
service lines.

Congress Should Fully Fund CDC’s Healthy Homes
and Lead Poisoning Prevention Program providing at
least $35 million annually to fund lead surveillance,
coordination of appropriate interventions and risk
communication, and tracking progress at removing
sources of lead exposure.

Federal Agencies and Congress Should Ensure that
the Weatherization Assistance Program, LIHEAP and
other federal programs supporting energy efficiency
recognize the health benefits and cost savings of
window replacement.

Congress Should Expand Funding of the Community
Development Block Grant (CDBG) program, and make
explicit authorization to address lead service lines as an
eligible activity.

Encourage Philanthropic Investment. Private
sector and federal agency activities should be well
coordinated with the philanthropic community to
target investments in lead elimination. Congress should
authorize a Lead Poisoning Prevention Pay for Success
(PFS) Project to demonstrate that actual cost savings
are realizable by evaluating the long term return on
investment in medical, educational, criminal justice,
taxable income and other benefits. PFS is a contractual
arrangement that allows for evidence-based programs
to be funded by investments from philanthropic
and private entities, which in turn earn a return on
investment through success payments based solely on
the achievement of measured outcomes.

Congress Should Pass the Home Lead Safety Tax
Credit Act of 2016 (S. 2573) that establishes a tax
credit for income-qualified owners of pre-1978
homes who conduct lead hazard remediation in their
property following the Lead Safe Housing Rule. The
Department of Treasury should issue a ruling allowing
lead abatement to be universally considered a medical
expense for tax purposes, including utilization of
Health Savings Accounts for this purpose.
Congress Should Incentivize Private Investment in
lead-based paint abatement and lead service line
replacement by creating a very low or no interest loan
program accessible to home and building owners, with
the option for forgivable loans for income-qualified
applicants. The Department of the Treasury should
require that projects receiving Low-Income Housing
Tax Credits are in compliance with Subpart J of HUD’s
Lead Safe Housing Rule governing rehabilitation work.
Treasury should also require that all Qualified

A funders’ roundtable of national and local foundations
with an interest in environmental health or safe
affordable housing should be convened with the
goal of engaging the philanthropic community to
collaborate in identifying and filling gaps in a national
lead elimination plan.
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Chapter 6. Job Creation, Infrastructure Investment
and Workforce Development

enormous costs to society and pose yet another barrier
to stabilizing household budgets and escaping poverty for
millions of American families.

Michael Wilson, PhD, MPH
Wes Stewart, Esq.

Lead remediation infrastructure investments will put people
to work and protect the health of millions of children.

Lead poisoning and economic stress go hand-in-hand.

Infrastructure investments to eliminate lead hazards in highrisk homes and replace lead service lines will therefore have
multiple benefits: they will mitigate the high personal and
social costs of lead poisoning, and—if properly designed—
they will offer a means of employment and the possibility
of financial stability for tens of thousands of low-income
families. These investments have a multiplier effect across
the economy: every dollar invested in infrastructure
employment creates $1.75 in related economic activity.75

Income inequality has increased in many industrialized
countries, but it is especially pronounced in the United
States. In the first three decades after World War II, real
compensation (wages and benefits) moved roughly in
tandem across all sectors of the American economy; since
1979, however, the U.S. has experienced a striking increase
in income inequality (Figure 9). During this period, over 15%
of national aggregate income shifted from the bottom 90%
of the income distribution to the top 10%.

And there is an enormous amount of work to be done.
The U.S. Department of Housing and Urban Development
estimates that 37 million U.S. housing units contain leadbased paint; of these, 23 million are estimated to have
significant lead hazards associated with lead contaminated
dust, deteriorated lead-based paint and contaminated soil.76
In addition, the public health disaster in Flint, Michigan,
illustrates the potential for lead exposures to occur from
lead pipes that connect a water main to individual or
multiple-family housing units. Lead service lines are the
leading source of lead contamination in residential water.77

As a consequence of income insecurity and other factors,
44% of U.S. children under age 18 now live in low-income
households, defined as 200% of the federal poverty
threshold; one in five children (20%) live at or below the
federal poverty threshold.74 While about 30% of white and
Asian children live in low-income families, about twice
that percentage (63%) of Black, American Indian and
Hispanic children live in low-income families. Reductions
in unemployment rates and recoveries from economic
downturns have historically lagged behind the national
economy in low income population areas.

A 2016 survey by the American Water Works Association
(AWWA) reported that about 293 million Americans receive
residential water from Community Water Systems; of these,
between 15 and 22 million people (7%) receive their water
through either a full or partial lead service line. AWWA

In 1991 and again in 2012, the Centers for Disease Control
and Prevention concluded that no blood lead level in a
child’s body has been identified at which there is no harm.
The long-term cognitive effects of lead poisoning present

FIGURE 9. THE CHANGE IN SHARE OF U.S. TOTAL INCOME,
1967—2012, BY PERCENTILE
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employment are steeper for employers, but the costs of
low-road employment don’t just disappear: they show up
as turbulence in the job market, high turnover, untrained
workers, economic stress for families, higher job injury and
fatality rates, and greater costs to publicly funded programs,
such as Medicaid, taxpayer-funded vocational schools,
payments for uncompensated medical care and indigent
senior support, and long-term disability payments.

estimates that there are 6.1 million lead service lines in
operation in the U.S. today,78 although some estimates are
on the order of 10 million. Tens of thousands of jobs are
needed to do the work of lead paint remediation and lead
pipe replacement.
Large-scale infrastructure investments to remediate or
abate lead paint hazards in housing and replace lead service
lines will produce a sharp reduction in the social costs of
childhood lead poisoning. Gould estimates that the longterm savings to society of preventing lead exposures in 1
million housing units for children ages 6 and under (not
including savings associated with lead pipe replacement) are
$11–$53 billion for health care services, $30–$146 million
for special education, $267 million for services associated
with attention deficit–hyperactivity disorder, and $1.7 billion
in direct costs associated with criminal activity, as well
as $25–$35 billion additional tax revenues realized from
$165–$233 billion in improved lifetime earnings achieved
among this cohort as a consequence of greater employment
potential.79

Public policies, regulation and incentive programs will
be needed to support high-road employment in the
construction and home renovation industries, where lead
abatement and lead pipe replacement work will take place.
Employment policies in California and Texas have produced
markedly different labor conditions.
California has demonstrated that public policies can steer
entire industry sectors toward high-road employment, with
multiple benefits for workers, their families, taxpayers, the
economy, and the industry itself. These types of policies
can be applied in creating the jobs that are needed in lead
hazard remediation and lead pipe replacement.

Put another way, for every dollar invested in lead hazard
remediation, between $17–$221 is returned in the form of
health care benefits, increased IQ and school performance,
higher lifetime earnings, tax revenue, reduced spending on
special education and ADHD services, and reduced criminal
activity. This return is striking when compared to the
benefits of vaccination against the most common childhood
diseases, which saves between $5.30 and $16.50 in costs for
every dollar spent on immunizations.80

Between 2000 and 2014, California’s renewable energy
sector created 10,200 construction jobs during the
expansion of the state’s solar-based, utility-scale electrical
generating facilities. These jobs pay $78,000 on average per
year and offer full health and pension benefits. Another
1,600 jobs were created in response to new business
activities associated with these projects. These newly
created construction, maintenance, and business-related
jobs boosted consumer spending, which in turn created
more than 3,700 additional jobs across the economy. In
total, more than 15,000 new jobs were created by the
renewable energy construction sector in California during
this period.

Creating high-quality jobs and hiring locally will benefit
the families and communities whose children are the most
affected by lead poisoning.
By hiring from low-income, minority communities,
infrastructure investments can provide skills training, work
experience and the possibility of economic stability for tens
of thousands of American families whose children have
been disproportionately affected by lead’s toxic legacy. Lead
remediation infrastructure jobs can provide full-time entry
and mid-level positions to many of the more than 630,000
individuals returning home from incarceration each year.
By providing unemployed, underemployed and low-income
residents with stable employment, these investments can
help restore the health of communities and create longterm pathways out of poverty. This reduces recidivism and
the need for continuing reliance on direct government
financial support.

In contrast, Texas has followed a “low-road” employment
pathway in construction, with many contractors underpaying
workers, denying health and pension benefits, and making
under-the-table cash payments. While low-road employers
also operate in certain sectors of the California construction
industry, the scale of low-road employment in Texas is
striking. A 2015 study of the Texas construction industry, for
example, estimated $7 billion in unreported wages annually
and found that 50% of construction workers reported being
denied overtime pay for overtime work. 70% reported
receiving no health benefits, pension or other benefits.
In 2012, Texas invested $54 million in construction
apprenticeship training programs, compared to California’s
$300 million. While this lack of training can affect the quality
of work performed, (which can be particularly disastrous
in lead hazard reduction work) it can also contribute to
a higher risk of injury or death on the job. During the
period 2012 to 2014, for example, the Texas and California
construction industries employed about the same number

These jobs offer the greatest promise for low-income
families if they include apprenticeship training, living wages,
safe working conditions, opportunities for advancement
and family-friendly benefits. These so-called “highroad” jobs differ from “low-road” jobs, which typically
include little to no training, poor wages and benefits, and
hazardous working conditions. The costs of high-road
24

of workers (616,000 and 634,000 respectively), but nearly
twice as many construction workers died on the job in Texas
(326) as in California (166).

manufacturing jobs tend to come with decent wages and
benefits: manufacturing workers earn just over $26 an hour,
for example, and 92% have access to employer-sponsored
health care plans, compared to 79% of U.S. workers overall.
The great majority of the 252,000 manufacturing companies
in the U.S. employ fewer than 20 workers; only 3,700 (1.5%)
employ more than 500 employees. All of these companies—
along with their employees and communities—would
benefit from the production increases that would occur if
domestic purchasing is included as part of infrastructure
investments to remediate household lead hazards and
replace lead service lines.

Purchasing materials from American manufacturers further
supports families and communities.
Community health is further improved when infrastructure
investments encourage or require that lead hazard control
and other related products be purchased from domestic
manufacturers whenever possible, and that those products
are manufactured using safer materials and chemicals.
This has its own multiplier effect, because American
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Suggestions for Further Deliberation:

grants, and Congress should expand requirements to
ensure opportunities for minority and female hiring in
future lead paint and lead pipe grant funding awards.
Technical support, increased allocation of funds to
training, and additional monitoring is needed.

Create High-Road Jobs. Congress should enact
infrastructure policies that support the creation of
high-road jobs, with apprenticeship training, familyfriendly wages and benefits, provisions to ensure
on-the-job safety, and opportunities for advancement.
This should include language requiring that contractors
pay wages at the rates prevailing in the communities
where they work, consistent with the Davis–Bacon
Act of 1931. These policies should include provisions
to encourage participation by contractors who
have demonstrated a commitment to high-road
employment and effective worker safety and health
programs. Contractors who have repeatedly violated
OSHA or other Department of Labor (DOL) regulatory
requirements should be prohibited from participating.

Support American Manufacturers. Congress should
require HUD and EPA to develop and enforce purchasing
specifications for products that are permissible for
use by contractors who perform lead service line
replacements and who conduct lead hazard reduction
work. The specifications should favor domestically
manufactured products to the greatest extent
practical and should include provisions to support the
manufacture of products that are safer for workers and
residents, such as healthy building materials.
Support State Monitoring and Enforcement. Congress
should appropriate funds for use by HHS, EPA and HUD
to provide expanded training and hiring for state and
local government staff to implement lead elimination
plans and conduct public health data analysis, code
enforcement, program management, interagency
program coordination and other functions.

Support Training Opportunities. Congress should
provide funding to support training in the building
and construction trades that support the basic lead
hazard abatement and lead service line replacement
work needed in millions of homes. While it is relatively
straightforward to provide training to tradespeople
on working safely around lead, many localities lack
plumbers and carpenters with the skills necessary
to perform the underlying tasks that are part of
lead abatement work. Funding should be provided
to apprenticeship programs, vocational schools and
community colleges, including those in small and
mid-size cities, to carry out this training. Professional
training: Congress should provide funding to support
training for lead professionals, such as lead hazard
assessors, planners, supervisors, trainers and others.
The Department of Labor training programs, including
those in individual states, should coordinate with EPA
and its delegated states to ensure a sufficient supply
of lead hazard professionals. Congress should provide
funding to support low- to no-cost training in lead safe
work practices, as required under EPA’s Renovation,
Repair, and Painting (RRP) rule, and it should amend
Title X to eliminate the requirement that EPA set
licensure and certification fees to cover the cost of
administering these programs. Under the current
requirement, small contractors and individuals often
find the cost of licensure or certification to be a barrier
to entry; these trainees should be exempt from the
fees set by EPA. EPA should use its grant guidelines to
encourage delegated state programs to likewise reduce
or eliminate certification and licensure fees for trainees.

Local Funding Support. Secure increased funding
in private and other local government spending for
infrastructure and workforce development including
local match funding for federal investments.
Environmental Health Workforce. Congress should
support adequate environmental health staffing
throughout the states to have their environmental
health workforce receive a verifiable certification
or credential of environmental health knowledge to
ensure that all decisions and services provided are
based on current science and best practices in the field.
Lead Poisoning Elimination Plan and Workforce
Development Assistance. State and local government
staff working at health and housing agencies need
increased technical assistance on lead elimination.
Congress should appropriate funds to provide
expanded training for state and local government staff
on topics related to the successful implementation of
lead elimination plans, including public health data
analysis, code enforcement, and project and program
management. Funding should also support the creation
of fellowship programs in collaboration with interested
state and local governments to support the placement
of executive level lead elimination coordinators who
would oversee the implementation of local elimination
plans and workforce development of increased
contractor capacity.

Support Local Hiring. HUD should ensure compliance
with Section 3 requirements for low-income
employment opportunities in its lead hazard control
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to achieve this goal. This Plan draws on proven practices,
feedback from impacted communities, front line service
providers and policy makers.

The toxic legacy of lead poisoning continues to undermine
the health, economic and social outcomes for so many of
our communities, our families and most importantly our
children. Decades after ending lead in paint, gasoline,
solder and other sources, lead poisoning remains one
of the nation’s most devastating environmental health
threats. While there has been significant progress in
reducing the number of children poisoned by lead, it
is clear that millions of American homes, schools and
child care centers continue to be points of exposure
from paint, water, soil and other sources. This tragic
and costly environmental disease still impacts over
535,000 American children under the age of six every
year - causing irreversible damage and robbing them from
reaching their full potential.

So much has changed since the Presidential Task Force
was last convened in 2000 to address lead poisoning.
The knowledge from research has grown exponentially and
supports what we have long known – that there is no safe
level of lead. That fact is now prominent in the Centers for
Disease Control and Prevention’s federal guidance; every
action we take should be focused on that fact.
As a country, we have proven time and again that we can
do anything when we put our collective effort toward a
challenge. If we can land a man on the moon, we certainly
can protect the American public from this hazard. We
understand the steps we need to take and the costs to get
there. We present this Plan to help propel action, support
the efforts of groups across the country and empower
leaders to finish the job.

Impacted children enter school with diminished reading
and learning abilities and drop out of school at a rate
seven times greater than their peers. Additional effects
include hearing loss, speech delays, aggressive even
violent behavior and long term health impacts on the
kidneys, heart and brain costing the U.S. over $50 billion.

Since our founding in 1986 as Parents Against Lead,
the eradication of childhood lead poisoning has been
at the heart of GHHI’s mission and work. This Strategic
Plan is designed to bring together diverse sectors and
stakeholders toward one common goal – ending lead
poisoning. We believe this to be a thoughtful and
actionable Plan that will allow future generations of our
nation’s children to grow up free of lead and able to
pursue their full potential.

Yet, it is imperative to understand that lead poisoning is
entirely preventable and it is our collective obligation to
deliver, once and for all, on the promise of ending lead
poisoning. The business case to implement prevention
is clear: for every dollar invested in prevention taxpayers
receive $17 to $221 in return. More importantly,
children will be able to arrive in the classroom able and
ready to learn and will be on a better path to reach their
full potential.

Thank you for your consideration of and support for
this mission.

We have never had a better opportunity than today to move
the arc of public and political will, to act as a nation to
end lead poisoning.
Ruth Ann Norton
President and CEO, Green & Healthy Homes Initiative

The Green & Healthy Homes Initiative presents this
Strategic Plan to End Childhood Lead Poisoning – A
Blueprint For Action as a roadmap to strategically marshal
the financial resources, policies and practices necessary
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The Green & Healthy Homes Initiative (GHHI),
formerly known as the Coalition to End Childhood
Lead Poisoning, replaces stand-alone programs
with a comprehensive strategy to improve health,
economic and social outcomes for children,
families and seniors through a proven integrated
housing intervention framework. GHHI work is
centered on effective service delivery, policy
change and developing sustainable funding
mechanisms to support the creation of healthy,
safe and energy efficient homes.

In addition to its direct service programs, GHHI’s
work includes technical assistance and capacity
building for the field; training, economic analysis
and policy and standards development; and
sustainable funding for the creation of healthy,
safe and energy efficient homes for low income
communities. GHHI is currently leading national
efforts to build the case for Medicaid investment
in evidenced-based healthy housing interventions
as well as the development of Pay for Success/
Social Impact Bonds.

Partner Communities:
Atlanta, Austin, Baltimore, Buffalo, Chicago, Cleveland, Denver, Detroit, Dubuque, Flint,
Greater Syracuse, Jackson, Lansing, Lewiston-Auburn, Marin County, Memphis, New Haven,
Philadelphia, Pittsburgh, Providence, Salt Lake, San Antonio, Springfield, Staten Island,
State of Rhode Island, and Toledo.

Breaking the link between
unhealthy housing
and unhealthy children
and families.
Stategic Plan to End Childhood Lead Poisoning - A Blueprint for Action
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GHHI Recommendations to
Address Lead’s Toxic Legacy
A National Strategic Plan for Ending
Childhood Lead Poisoning
Recommendations noted below with an
Childhood Lead Poisoning Within Five Years.

are one of GHHI’s Top 15 Recommendations on Eliminating

Federal Actions
Create a Presidential Commission
on Childhood Lead Poisoning
Elimination and appoint an Executive
Director of the Commission

The scientific knowledge, best practices, and known scope of lead’s impact
on housing, health and communities have dramatically changed in the
last several decades. The Commission will coordinate the multi-agency
and private sector collaborative, update lead standards and develop a
Work Plan for private sector investment in lead hazard reduction activities.
The Commission will convene policy makers, economists, programmatic
implementers, community stakeholders and best practice leaders across
multiple sectors and leverage state, local, and private sector efforts.

Strengthen the support for and
direction of the Federal Interagency
Healthy Homes Work Group to
focus on lead poisoning prevention
strategies as one of its priorities

The Federal Interagency Healthy Homes Work Group, consisting of eleven
federal agencies, should meet regularly with a renewed focus around
completing the task of eliminating lead poisoning hazards and consistently
assuring adoption of best practices and standards for prevention across all
agencies. Some examples are:

• Full adoption of the CDC Guidelines on lead poisoning in children across
all relative federal agencies with each agency developing a written
strategy to support a no-safe level of lead prevention strategy and
allocating funds to implement.

• Updated guidelines and standards (adopted across all relevant federal
agencies) for inspections, lead dust testing and clearance reflecting
current knowledge for use by all parties utilizing federal funds for the
disturbance or removal of lead-based paint.

• Updated safety standards for lead in water, and where there is potential
ingestion by infants and children, a goal of zero.
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The Federal Housing Finance Agency,
Federal Housing Administration
(FHA), the U.S. Department of
Housing & Urban Development, the
U.S. Department of Agriculture, and
the Veterans Administration should
require identification and lead hazard
remediation of lead based paint
hazards and lead service lines in
all federally owned homes and
homes with federally supported or
insured mortgages

This will end any possible federal involvement in passing through residences
via sales of foreclosed properties with lead hazards. Veterans families and
other families with young children should never be at risk for lead poisoning.
This will also open up mortgage resources to be used for lead hazard
reduction including FHA, Fannie Mae and Freddie Mac. Where laws exist to
require inspection and remediation, they need to be fully enforced.

Utilize technology for effective
education of the public about lead
poisoning prevention

The administration should add infrastructure to use technology and social
media to push information to parents and community stakeholders. Inhome checklists, online access to registered rental properties that are lead
safe, connections to grant and loan resources to address lead hazards, and
specific information about probable sources of lead can all be distributed
utilizing technology. Data sets need to be accessible to the public,
including possible sources of lead such as pipes and demolition sites. For
example, HUD should support its Healthy Homes App and complete the
design and launch of “healthyhomes.gov” as a national portal for families,
governments and service providers to access information and resources to
prevent lead poisoning.

Department of Housing and Urban Development (HUD)
Amend the HUD Lead Safe Housing
Rule including: conform to the CDC
blood lead reference level, require
lead risk assessments in all units
occupied by children under age 6
that have not been inspected and
direct investigation for lead hazards
in additional units in a complex if a
child is found with an elevated blood
lead level in a housing development
unit (all investigations should be
lead risk assessments)

HUD’s Elevated Blood Lead (EBL) action levels need to be updated to
reflect current CDC standards. When a lead poisoning unit reveals that
lead hazards exist, all other units should be risk assessed to determine if
lead hazards exist in other units. This critical change will support primary
prevention of lead poisoning in other non-EBL units.
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Allow grantees of the HUD Office of
Lead Hazard Control and Healthy
Homes, CDBG and other HUD
programs to use funds to replace
leaded water fixtures in homes

Older water fixtures can exacerbate the leaching of lead into residential
water. Permitting HUD grantees to address lead hazards in home water
fixtures and replace lead service lines with HUD grant funding will enable
lead remediation programs to more comprehensively reduce sources of lead.

HUD’s Office of Policy Development
and Research (PD&R) should
investigate prominent lead hazard
research questions

In order to advance knowledge on the effects of lead hazards and to
inform lead policies, programs, and legislation, PD&R should analyze the
likelihood that a property assessed to contain lead hazards will result in
an elevated blood lead (EBL) level in a child resident. Additionally, PD&R
should evaluate the value added to properties after they receive lead
remediation services compared to the cost of remediation. Furthermore,
PD&R should analyze the effect of energy efficiency and weatherization on
residents’ health and safety outcomes.

Strengthen assessments for HUD
owned and assisted properties, and
utilize comprehensive assessments

Visual assessments are not an accurate method of detecting lead-based
paint hazards. Evaluations of HUD-funded lead hazard control programs
consistently utilize lead dust clearance swipes to measure lead levels
post-intervention, signifying that visual inspections alone are not a trusted
or reliable assessment for lead hazards. HUD should require lead dust
clearance wipe samplings for all HUD supported activities involving the
disturbance of lead-based paint. HUD should also include measures to
detect other environmental hazards (asthma trigger, radon, VOCs etc.) that
have negative health effects as part of a comprehensive assessment. When
possible, residents should be permanently or temporarily relocated if leadbased paint hazards are present or if a child has a BLL ≥5 μg/dL and leadbased paint hazards are present in HUD assisted or owned properties.

HUD should adopt a healthy
housing standard for HUD owned
and assisted properties

The current HUD Housing Quality Standard mandates units participating in
the Housing Choice Voucher Program meet 13 performance requirements.
While these requirements assess for potential safety hazards, they do not
adequately assess for environmental health hazards such as mold, allergens,
asthma triggers, radon, and VOCs. Adopting a healthy housing standard will
better ensure voucher recipients and their children live in homes that are
protected against housing related health and safety hazards.
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HUD should incentivize
lead poisoning partnerships
in grant programs

HUD should provide competitive incentives to (or support private sector
support of) states who create comprehensive lead poisoning prevention
strategies that align, braid and coordinate programs to advance lead safe
housing and create data systems to maintain transparent mapping of work.
Having local prevention activities at or below the CDC level as a threshold
requirement for all HUD lead grant applicants as in years past strongly
incentivizes state and local action.

Require that any state or local
government receiving CDC or
HUD lead poisoning prevention
funding establish environmental
investigation and medical
case management at the CDC
reference level or lower, and
have a written 5 year plan to
eliminate lead poisoning

Despite the CDC’s issuance of a new reference level of 5 µg/dl in 2012,
few states have adopted this new standard for environmental investigation
and medical case management – leaving hundreds of thousands of children
languishing in lead poisoning properties without proper intervention
occurring. By setting these local actions as a requirement to be eligible for
federal lead poisoning prevention support, local jurisdictions will quickly
enact these needed changes to improve the environmental health response
being provided to children who are identified with elevated blood lead
levels. Many states developed 2010 Childhood Lead Poisoning Elimination
Plans but have not updated their plans or designed prevention strategies
that reflect the new CDC lead reference level.

Environmental Protection Agency (EPA)
The EPA should revise the Lead and
Copper Rule to require Community
Water Systems and non-community
water systems to properly manage
corrosion and fully replace all lead
service lines (not permitting partial
line replacement). The EPA should
lower the Lead in Drinking Water
Action Level from 15 ppb to a
standard that is supported by the
best current science with a goal of
achieving 0 ppb

The American Water Workers Association estimates there are 6.1 million
leaded service lines. According to a study published in the Journal of
AWWA, if water samplings were done properly, roughly 70 percent of
homes with lead service lines would have tap water registering above the
federal action level and up to 96 million people would find out their water
is contaminated with lead. The EPA should use its regulatory authority to
spur adequate management of water systems.
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EPA and OSHA should modernize
all lead regulations and standards
to reflect current research and
best lead safe work practices.
Lead clearance regulations should
be based upon health-based
housing standards

Lead inspection, lead dust clearance testing, lead safe work practices and
other standards need to be updated based upon current research findings
in the field. Lead dust clearance standards for floors, window sills and
window wells should be health-based standards that sufficiently protect
children and occupants in properties from lead exposure that will cause
lead poisoning.

EPA should increase support for
Renovation, Repair and Painting
(RRP) Rule enforcement to improve
compliance rates

EPA capacity is currently inadequate to enforce the RRP Rule in the
36 states that are not authorized to enforce and oversee the Rule in their
local jurisdictions.

Department of Health and Human Services (HHS)
The Low Income Heating Assistance
Program (LIHEAP) should allow
funds to be utilized for lead free,
Energy Star window replacement of
leaded windows. The Department
should allow states to use up
to 25% of LIHEAP funds for
weatherization intervention services

HHS should increase the amount of LIHEAP funding that can be used
for weatherization services from the current 15% by removing the
waiver process and establishing 25% as the standard allowance for
weatherization services. HHS should include the monetized health benefits
of window replacement of any leaded window when LIHEAP programs are
calculating the Savings to Investment Ratio (SIR) of priority measures
for weatherization services. This change would allow more of the $3.4
Billion LIHEAP annual budget to be used proactively to improve home
energy efficiency while also conducting activities such as replacing leaded
windows with lead free, Energy Star windows that also address lead
hazards and improve health outcomes.

Gould, Elise. “Childhood lead poisoning: conservative estimates of the social and economic benefits of lead hazard control.”
Environmental Health Perspectives 117, no. 7 (2009): 1162

1
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Centers for Medicare and Medicaid Services (CMS)
Medicaid should include lead hazard
control interventions as a covered
service in the homes of children
identified with blood lead levels at or
above the CDC reference level

Medicaid’s Early and Periodic Screening, Diagnostic, and Treatment
(EPSDT) benefit covers screening for lead exposure, but does not include
activities to remediate identified lead hazards. The effects of childhood
lead poisoning significantly burden society with the total societal cost
between $192-270 billion, with healthcare costs alone of $11-53 billion.1
The impact of lead on healthcare costs and the potential benefits of
remediation support Medicaid reimbursement for lead hazard remediation
providers. The remediation would not only improve the health of the
identified child, but protect other children who may be exposed in the
future from that residence.

Internal Revenue Service (IRS)
The IRS, on Form 990, Schedule H,
should specify remediation of lead
hazards as Financial Assistance
and certain other Community
Benefits at cost. Currently, “Physical
improvements and housing,”
and “Environmental improvements”
are classified as a Community
Building Activity rather than
Community Benefits

Nonprofit hospitals use community benefit funds to provide charitable
services that improve the health of their immediate community. Nonprofit
hospitals use Part I and Part II of Schedule H on IRS Form 990 to report
charitable community activities. In Part I, hospitals report all community
benefit activities with the “purpose of improving community health”.2
In Part II, hospitals report community building activities that “protect or
improve the communities’ health or safety, and that are not reportable
in Part I”.3 Most nonprofit hospitals prefer to direct resources towards
efforts that easily meet community benefit (Part I) requirements, such
as providing charitable care to the un/under-insured. Despite the IRS
clarifying that “some community building activities may also meet the
definition of community benefit”, nonprofit hospitals are still reluctant
to invest more in community building activities (Part II). Classifying lead
hazard reduction investments as community benefits will incentivize
hospitals to direct more resources toward lead poisoning prevention.

Gould, Elise. “Childhood lead poisoning: conservative estimates of the social and economic benefits of lead hazard control.”
Environmental Health Perspectives 117, no. 7 (2009): 1162
2
2014 Schedule H Instructions http://www.irs.gov/pub/irs-pdf/i990sh.pdf
3
Ibid, 4
1

Stategic Plan to End Childhood Lead Poisoning - A Blueprint for Action

40

10

Green & Healthy Homes Initiative

Department of Energy (DOE)
DOE should broaden the allowance
for Weatherization Assistance
Program (WAP) funds to replace
leaded windows with lead free
Energy Star windows and account
for the benefits of replacing
leaded windows in the Savings to
Investment Ratio

WAP does not currently recognize the health benefits of lead free Energy
Star window replacement in the calculation of the Savings to Investment
Ratio (SIR) that determines the priority of WAP measures undertaken in
a home. The SIR should include the monetized health benefits of lead
free window replacement, which are $6,847 in housing units built before
1940, $2,847 in units built from 1940-1960, and $632 in units built
from 1960-1978 (in 2005 dollars).4

Consumer Product Safety Commission (CPSC)
The CPSC should ban the use of
lead in products and manufacturing

Lead in consumer products, especially products coming from other countries,
remains a source of lead poisoning and should be banned. The use of lead in
manufacturing also contributes to increases in ambient air levels and other
environmental exposure for humans and animals. Use authority under TSCA
and FHSA to ban its use, such as lead in wheel weights, as safer alternatives
exist. Further, the Consumer Product Safety Commission should tighten
enforcement around the manufacture or import of items containing lead such
as toys, costume jewelry, food and cosmetic products.

Congressional Legislative Actions
Increase the budget for lead hazard
reduction funding by $2.5 billion
annually for the next five years for
the remediation of lead hazards in
paint, soil and water

4

Federal funding is inadequate to address lead-based paint in the 1.1 million
most at risk homes in the U.S. with lead hazards where low income children
under age 6 reside. At $11,300 per home (including addressing lead paint
hazards and lead service lines) this investment would lead to the remediation
of 220,000 residences per year. Federal investment also needs to be
supplemented by incentivized private market contributions. Congress should
amend HUD’s Lead Hazard Control budget from $110 million annually to
at least $2.5 billion per year for the next five (5) years to adequately fund
the targeted remediation of the nation’s most hazardous properties. The
lead hazard control work would not only return $17-$221 for every dollar
invested, it would also provide at least 52,000 jobs in the housing sector.

 evin, Rick. “Monetary benefits of preventing childhood lead poisoning with lead-safe window replacement.”
N
Environmental Research. 2008 Mar 106(3):4
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Increase the budget for the CDC
Childhood Lead Poisoning Prevention
Program to $100 million a year

New funding is needed at the state and local level to provide critical
surveillance, environmental investigation and case management services for
the 535,000 children with elevated blood lead levels in the U.S. Prior funding
levels were based on a smaller number of children at a higher blood lead level
than the current CDC reference level of 5 µg/dl. Funding at this level will
allow states to conduct responsive lead inspection and in-home lead poisoning
prevention education activities and provide sufficient resources for cities and
local jurisdictions with critical needs to have direct CDC financial support.

Revise Title X including: mandate that
lead risk assessments and testing be
performed in pre-1978 properties
of paint, soil and water prior to
sale for any property not previously
determined to be lead free under the
Lead Paint Disclosure Law; remove
the exemption for zero bedroom
dwelling units; and expand eligible
HUD lead hazard reduction grantees
to include nonprofit organizations

The current Title X Disclosure Law is primarily centered on disclosure and
education and needs to be enhanced to include mandatory inspections
of properties that will trigger additional financing for owners for lead
remediation measures. The current provision in Title X allowing for optional
lead testing by purchasers prior to sale has not been effective as a voluntary
prevention tool. The zero bedroom dwelling unit exemption does not account
for efficiency units where young children can commonly reside in urban
areas in particular. High performing nonprofits like community action
agencies have the capacity to conduct lead hazard remediation activities.

Pass comprehensive lead poisoning
prevention legislation

Several bills have been introduced or re-introduced in response to the tragic
events in Flint, Michigan and the myriad of reports from cities, counties and
states throughout the nation.

• The Lead-Safe Housing for Kids Act lowers EBLL to 5 μg/dL,

amends Title X and removes the restriction on HUD resources going
to 0-bedroom units, and requires a lead-based paint hazard risk
assessment for HUD assisted properties.

• The Home Lead Safety Tax Credit Act allows owners of eligible dwelling
units a new tax credit for up to 50% of the lead hazard reduction
activity costs for each such unit in a taxable year.

• The Testing, Removal and Updated Evaluations of Lead Everywhere in

America for Dramatic Enhancements that Restore Safety to Homes,
Infrastructure and Pipes Act, or True LEADership Act, includes the
above measures and also increases investments in water infrastructure,
establishes a requirement for state reporting of EBLL, establishes
mandatory testing of lead in water systems, and established a new grant
program for schools to aid in addressing the effects of lead poisoning.
Congress should pass these common sense measures now.
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5

Congress should incentivize
investment in lead-based paint
remediation by creating a very
low or no interest loan program
accessible to homeowners and
rental property owners. The program
should be available as a loan
product or mortgage instrument
as well as a program to provide
a solution for owners to identify,
finance, and remediate lead
hazards. HUD should support using
203(k) loans for lead-based paint
hazard remediation

Additional resources and financing tools are needed to assist low to
moderate income homeowners and small market rental property owners
afford lead hazard remediation in their homes. Individuals often do not
have the capital on hand to make the initial investment to replace windows
and remediate other lead hazards.

Adopt a Lead Safe Income Tax
Credit for homeowners performing
lead hazard control for paint, water
and soil

The effects of childhood lead poisoning significantly burden society with
the total societal cost between $192-270 billion. However, every dollar
invested in lead paint hazard control produces an ROI of $17-$221 or a
net benefit of $181-269 billion.5 The tax credit will incentivize owners
of eligible dwelling units to reduce lead hazards, bringing critical private
resources to the national effort. The long term gains to society will more
than make up for the tax credits to spur this investment.

Ensure that projects receiving LowIncome Housing Tax Credits (LIHTC)
are in compliance with HUD’s
Lead Safe Housing Rule (LSHR)
governing rehabilitation work
and that all Qualified Allocation
Plans specifically require the
determination and elimination of
lead-based paint hazards and lead
service lines.

Federally assisted housing should not pose a threat to children residing
in those properties. Lead hazards should be remediated through stronger
enforcement of the LSHR. LIHTCs are a vital tool in affordable housing
development, and should be effectively utilized to ensure affordable
housing is lead safe.

 ould, Elise. “Childhood lead poisoning: conservative estimates of the social and economic benefits of lead hazard control.”
G
Environmental Health Perspectives 117, no. 7 (2009): 1162
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State and Local Actions
States and local governments should
adopt the CDC reference level for
lead poisoning prevention actions

In 2012, the CDC replaced its blood lead level (BLL) of concern of 10
μg/dL with a reference level of 5 μg/dL, but currently only 24 states and
Washington, DC have adopted the CDC’s recommendations. Research
indicates there is no safe level of lead in a child’s body. Therefore, failure
to follow the CDC guidelines will potentially enable millions of poisoned
children to go undetected and untreated. All states and local governments
should allocate sufficient resources and adopt protocols establishing
medical case management and environmental investigation at 5 μg/dL.

States, counties, cities, and
other jurisdictions should adopt
standards to normalize lead
safe housing and advance lead
poisoning prevention strategies

Local communities bear the impact of families poisoned by lead. Local

States, counties, cities, and other
jurisdictions should implement more
stringent lead disclosure standards
for homes built before 1978

Title X, sec.1018 requires the disclosure of known information on lead
based paint hazard before a property built before 1978 is leased or sold.
Some states have more stringent lead disclosure procedures, in particular
when a property has an outstanding lead violation or is not in compliance
with a local lead or housing law. More stringent disclosure rules will help
reduce the incidence of lead poisoning and ensure properties are made
lead safe. Information on possible lead hazards in water and soil should be
included as part of standard disclosures.

jurisdictions should raise standards to ensure affordable housing is lead
safe. The National League of Cities, U.S. Conference of Mayors, National
Governor’s Association, and other membership groups are ideal to focus on
for technical assistance. Those groups can facilitate the training of cities
on lead paint, housing, soil and water standards and in how to develop key
elements of strategic lead poisoning prevention plans. Establishing a forum
for city managers as part of the ICMA to share the difficulties associated
with lead hazard control and prevention will allow participants to crowd
source solutions from their fellow city managers and enable managers to
swiftly tackle lead problems in their cities.
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States should establish annual
registration and regular lead
treatment and inspection standards
for pre-1978 rental properties
that have not been tested and
determined to be lead free

The Maryland Annotated Code, Title 6, Subtitle 8, for example, requires
that owners of rental properties built before 1978 register units annually
with the Maryland Department of Environment (MDE), and have them
treated and lead inspected by an MDE accredited lead paint inspector after
every change in occupancy. If the property fails the inspection, the owner
must perform lead hazard reduction treatments until it can meet the risk
reduction standard.6 States around the country should implement similar
registration and inspection codes that require lead hazard treatment and
independent, third party inspection.

Increase lead violation and housing
code enforcement

State and local jurisdictions should develop sufficient enforcement personnel
resources and consistent Lead Violation enforcement mechanisms to ensure
the timely enforcement of violations that are issued to properties where
lead poisoned children reside. Housing code enforcement must also be
conducted vigorously for chipping paint and structural defect violations that
contribute to hazardous housing and lead poisoning.

6

Establish Medicaid lead poisoning
prevention pilot projects

Medicaid’s Early and Periodic Screening, Diagnostic, and Treatment
(EPSDT) benefit covers screening for lead exposure, but does not include
activities to prevent lead poisoning or remediate identified lead hazards.
Medicaid pilots should be established at the state level that will provide
Medicaid funding for lead hazard reduction interventions in homes where
children with elevated blood lead levels reside.

Improve lead safe demolition
standards and practices

Some contractors across the country performing demolition work fail to
use safe work practices to contain lead dust emissions, fail to remove
lead debris in a timely manner or not at all, and fail to prevent lead dust
and debris from being disbursed throughout the community as debris
is hauled from the property. The unsafe demolition of older homes
threatens the immediate health of children and residents who live near
demolition sites while also leaving behind potential hazards for years. In
most jurisdictions there is no lead safe demolition standards at all for the
demolition of properties constructed prior to 1978. Statewide or local lead
safe demolition standards should be adopted that will improve lead safety
practices during demolition.

 acts About : Maryland’s Lead Law Summary of Compliance Requirements Residential Rental Properties
F
http://www.mde.state.md.us/programs/Land/Documents/LeadFactSheets/LeadfsStandardofCare.pdf

Stategic Plan to End Childhood Lead Poisoning - A Blueprint for Action

45

15

Green & Healthy Homes Initiative

Enact universal blood lead testing

In jurisdictions with low blood lead testing rates of children, universal
blood lead testing of children under age 6 should be adopted or at least
implemented over a period of 3-5 years in order to: increase lead testing
rates, better evaluate the actual rate of lead poisoning in the particular
state and test the accuracy of the state’s prior targeted blood lead testing/
screening methodology. Previous targeted testing methods created gaps in
prevention and treatment for children living in other parts of the state.

Include state and local lead in
water remediation resources

Public utilities and infrastructure often require both federal and local
support. To ensure local communities have safe drinking water, states,
cities, and other local jurisdictions should direct funds to infrastructure
improvement that includes the replacement of leaded water pipes.

Local communities should launch
a public campaign

Lead poisoning stakeholders, both national and local, should coalesce
around a broad campaign that leverages community-based and faith-based
organizations to increase public awareness of risk, testing, and prevention
of lead poisoning. Collectively, these organizations should amplify identified
needs to prevention in their communities and nationally and work together
to achieve results by sharing information that aligns with an agreed upon
national strategy. The campaign should be targeted to reach specific
stakeholders that play key roles in prevention strategies.

Private Sector / Philanthropic Actions
Public service commissions, utility
programs and state energy offices
should agree to include the benefits
from eliminating lead exposure in
the Savings to Investment Ratio
(SIR) for their efficiency programs’
calculations and in state Clean
Power Plans

Just as DOE’s WAP and HHS’ LIHEAP programs should include the benefits
of eliminating lead hazards through the replacement of leaded windows
with lead free, Energy Star windows in its weatherization assistance
programs, utilities and public service commissions should likewise include
these measures in their programs that improve energy efficiency and
have quantifiable health benefits. State utility programs do not currently
recognize the health benefits of lead free Energy Star window replacement
in the calculation of the Savings to Investment Ratio (SIR) that determines
the priority of weatherization measures taken in a home. State and utility
programs’ SIR calculations should include the monetized health benefits
of lead free window replacement, which are $6,847 in housing units built
before 1940, $2,847 in units built from 1940-1960, and $632 in units
built from 1960-1978 (in 2005 dollars, Nevin et.al., 2008).
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The National Association of
Realtors (NAR) should ensure
its members are educated
on the dangers of lead hazards

Realtors are required to present all the facts pertinent to a property
honestly to their clients. Lead paint hazards frequently present as chipping
paint and dust which may cause realtors to classify them as cosmetic
problems and not disclose the potential lead hazard. It is therefore vital
that realtors are educated on all aspects related to assessing for and
preventing lead hazards.

Realtors should develop lead
hazard and energy efficiency
scoring for listed properties

Under Title X, landlords and sellers must provide any known information
concerning lead-based paint testing or lead-based paint hazards in the
property. This disclosure normally happens late in negotiations between
sellers/landlords and buyers/tenants. Thereafter, homebuyers also have 10
days to conduct their own lead assessment, unless they negotiate for more
time. Homebuyers and renters are also growing more energy efficiency
conscious and favor such homes when choosing amongst properties. NAR
should develop a lead hazard scoring system (i.e. Lead Safe and Lead
Free) that is visible on the listing. A more accessible and visible rating
would encourage sellers and landlords to invest in lead remediation to
improve property values and marketability. This could also align with and
encourage state lead safe registries.

The Building Performance Institute
(BPI) and the Home Performance
Coalition (HPC) should develop and
strengthen credentials for lead risk
and healthy home assessors

BPI sets standards and quality assurance requirements for home
performance professionals. The HPC, a new organization forged by the
merger of Affordable Comfort, Inc. and the National Home Performance
Council, supports the education and business development of home
performance contractors and the weatherization industry. Both organizations
should be involved in the development of stronger credentials, and should
facilitate the proliferation of the new standards amongst home performance
professionals. Networks such as Energy Efficiency for All (EEFA) are
developing closer ties between energy efficiency and health and safety
improvements, and would be valuable partners to advance this effort.

Increase contractor capacity to
address lead hazards

The home performance industry sector should increase the scale of
adequately trained and certified contractors to meet the need for lead
hazard reduction services around the nation. All rehabilitation activities
should be done with contractors who are certified under the Renovation,
Repair, and Painting (RRP) rule.
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Philanthropy should establish a fund
to support lead poisoning prevention

To reach the $2.5 billion a year for five years necessary to end childhood
lead poisoning, resources are needed from Congressional appropriations,
state and local governments, and the private sector. Philanthropy should
contribute to this cross-sector investment through establishing a national
fund for lead safe communities. The $500 million philanthropic lead fund
($100 million/year for five years) would be utilized for matching funds,
leveraging public sector resources, capacity building, data support, and
education needed to remediate the 1.1 million most at risk low income
homes occupied by young children.

Explore Pay for Success financing
for lead hazard control efforts

Pay for Success (PFS) would allow philanthropic and private entities to provide
capital to scale lead hazard control efforts. The PFS model also ensures
that federal funds are used cost effectively because up-front costs are borne
by the private sector, and are reimbursed by the government only if agreed
upon outcomes are met. The high return on investment from lead poisoning
prevention efforts makes this topic a good fit for this financing model.

Healthcare providers and public
health stakeholders should
emphasize lead screening

National health organizations such as the American Public Health
Association and the American Academy of Pediatrics should sign on to a
robust 5 year campaign to increase awareness, screening, and testing for
elevated blood lead levels (EBLL). Current point of care blood lead testing,
which is required for all Medicaid children, falls far short of requirements.
Healthcare provider groups, managed care organizations, and health
professional training centers should increase awareness among health
professionals of the vital role they hold in identifying EBLL children.

Create a Lead Hazard Remediation
Fund that lead pigment and
lead-based paint manufacturers
would contribute towards

The scale of the lead hazard remediation funding needed to address
lead-based paint in 37 million homes requires that lead paint and lead
pigment manufacturers contribute to the solution. A designated Lead
Hazard Remediation Fund needs to be created to produce private sector
contributions that increase the scale and expediency of lead hazard
reduction interventions nationally.
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Executive summary

It is possible to use a Pay for Success arrangement to fund or greatly reduce initial government
investment in lead-poisoning prevention given the appropriate conditions.

The case for lead poisoning prevention is strong. Beyond preventing the poisoning of
children, and beyond the practical reality that the burden of lead poisoning disproportionately affects minorities, the poor, and already-disadvantaged persons; beyond all this,
preventing lead poisoning is an economic issue. This is an economic issue that the country cannot afford to inadequately address any longer.
There is no small number of challenges in addressing this issue of lead poisoning in children. Key issues include primary prevention rather than secondary prevention (which
only occurs after screening and identification of an elevated blood lead level), paying for
the actual cost of remediation,1, a lack of general understanding of the lead hazard control
programs, their direct cost-benefits, or broader social value; however, the large and
mounting body of evidence indicates that we can and should, as a country, prevent the
next child from being poisoned.
Understanding that the costs of lead remediation can be high, we set out to determine if
there was a cost-effective way to address these challenges in our most vulnerable communities. To do so, we created a hypothetical test-case of remediating the 1,000 housing
units most likely2 to result in a lead-poisoned child in a jurisdiction, to maximize the impact of the program and continue at that scale for five years. We found that:
 It is entirely possible to create a program that uses future government cost-savings to
fund interim controls for lead hazards on a large scale now.
 Each such program could cost USD 50 million over five years and generate hundreds
of millions of dollars in savings to government over the following decades.
 The savings could incentivize the use of private capital with inflation-adjusted return
rates commensurate with current market rates on other long-term government bonds.
1

2

The estimated costs are in the tens to hundreds of billions of dollars for complete removal of hazards or
hundreds of millions of dollars per year for interim controls. (President's Task Force on Enviornmental
Health Risks and Safety Risks to Children 2000, 5)
By using an algorithmic approach to target high-risk homes, similar on an article by Eric Potash. (Predictive
Modeling for Public Health: Preventing Childhood Lead Poisoning 2015)
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Even if the programs were not so clearly in the economic interest of the government, they
would help offset the required investment in public health by communities. This would
allow the government to prevent the poisoning of children at a substantial discount, likely
pennies on the dollar even given relatively short repayment terms. Government should
also consider the secondary economic benefits of such programs that include investment
in the quality of low-income housing stock, improved community relations, the economic
impacts of the jobs created through lead hazard control activities,, as well as the plethora
of other possibilities. These programs can become drivers of economic growth, sociopolitical mobility, and prevent the poisoning of this country’s vulnerable children in economically advantageous manners.
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Overview

Why we wrote this document and what we hope to accomplish.

The burden of lead poisoning is substantial and has direct costs to governments as well
as society more broadly. This burden was largely imposed due to failings to see the longterm and systemic impacts of including lead in everything from gasoline, to industrial
components, and even household paint. Lead poisoning has been linked to or causes
health issues, diminished scores on standardized intelligence tests, as well as serious
medical conditions including severely diminished mental capacity or impulse control that
reinforced the link to higher crime and incarceration rates. These maladies can be prevented through the removal of hazards and the use of interim control measures. The societal burden of these programs far outweigh the costs of prevention, by orders of magnitude. Even the government cashable savings from prevention programs can be shown to
be so substantive as to create an economic incentive for governments to undertake preventative measures now and on a large scale.
This document will walk through an initial investigation of the underlying economic argument for those programs and their implementation. We do not claim to have all the
answers, but we do think that we have created a compelling economic case for finding a
way to prevent children from being poisoned.
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The burden of lead poisoning

The burden of lead poisoning weighs on vulnerable communities perpetuating socioeconomic
stagnation through direct costs, opportunity costs, and diminished capability to contribute to society.

Lead poisoning in America is a travesty. It has disproportionately affected our vulnerable
communities struggling to find healthy, safe, energy-efficient, and affordable homes.
Lead poisoning is linked to or causes economic burden from:
-

Medical bills – often paid for by the taxpayers directly due to the low-income status of
affected parties;

-

Attention Deficit Hyperactive Disorder (ADHD) – which, beyond the cost of medication and other treatment, is also linked to poor performance in schools, increased
drop-out rates, decreased likelihood of college attendance, and decreased lifetime
earning potential that act as economic and social detriments to society;

-

Life-long medical complications – which raise the cost of medical care, support services, and other health-related expenses, often subsidized, if not outright funded by
taxpayers;

-

Special education services – that are provided by schools and funded through local
property taxes as well as subsidies from federal, state, and local governments;

-

Crimes committed due to inhibited impulse control – which have a direct cost to those
committed against, as well as the resources required to respond, investigate, and otherwise police communities, the funding for which largely comes from state and local
governments, again with subsidization and assistance from the federal government;

-

Incarceration rates – which are linked to lead-poisoning and have substantial costs
associated with the judicial process, the penal system, and a host of other costs absorbed by federal, state, and local governments and factor into racial issues and social
unrest; as well as

-

Lower earning potential – which is due to diminished intelligence quotients (IQs) on
standardized tests that correlate to a lower life-time earning potential, lower taxes
paid to governments, and lower socioeconomic mobility that perpetuates the cycle of
vulnerable populations and prevents them from living in homes that won’t poison
their children.
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One study found that for each dollar spent on lead paint hazard control would return society between USD 17.00-221.00.3 Alone, the measurable societal costs of lead-poisoning
prevention should justify major investments in programs that address the issue, but all of
these costs directly affect governments and their ability to balance budgets. This makes
lead poisoning incredibly expensive for governments and the taxpayers that support
them. Additionally, these programs would overwhelmingly aim to help impoverished
children living in communities where each and every possible lifeline matters.
Consider the severe burden of a particularly acute lead poisoning episode on an uninsured
family of four teetering between public assistance and working their way into the middleclass. A single lead poisoning episode may require ongoing medical and care management support, and chelation if the elevated blood lead level is extremely high, most of
which will be paid for by tax-payer supported insurance programs. Then factor in that
the child will miss school days for ongoing care management, lessening the likelihood of
good grades, graduation, scholarships, and future-earning potential. Additionally, the
parents will miss work to attend their child’s appointments, and to take the time to identify safe housing and find the means by which to leave the property that has poisoned
their child. They will likely be paid less as a result, and may potentially have the event
contribute to losing their job or being passed over for promotions and raises. The lower
earning potential and difficulty in finding safe, affordable alternatives means they have a
lower chance of moving into housing that does not cause medical issues for their children
and repeating that very same disadvantaging cycle. It could be the difference between
that family progressing into the middle-class or needing expensive government assistance
programs like Medicaid, SNAP, or the variety of others that cost governments and taxpayers dearly.
The burden of lead poisoning is substantial and there are no easy answers. Many affected
parties do not own the homes they live in and are afraid to seek assistance in things as
basic as ensuring that building or public safety codes are enforced in their apartments, if

3

(Gould 2009)
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they are even aware that there are standards in place to protect them at all. Further, they
could legitimately be dissuaded by either the potential for ineffective enforcement attempts, the costs of improvements being passed along to their families in the form of
rental increases, or the possibility of other retaliatory steps being taken by the property
owners that could see families losing their homes.
Even if the families own their own homes, many do not have the money to invest in improvements, leaving them to choose between necessities like food or clothing and the
home they shelter in.
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Complications with existing solutions

An overview of the most commonly cited challenges to preventing the poisoning of children in
their own homes.

While the burden of lead poisoning is immense, there are also challenges with implementing solutions, which include:
-

Funding: Allocating public funds likely means taking them from other critical programs, and tightening government budgets means less funding overall.

-

Accountability: There should be accountability in the administering of programs so
that funds for services are directly related to addressing lead hazards.

-

Efficiency: Much like other primary prevention efforts, there is no way to know if the
services actually prevented lead poisoning or if it was a matter of chance, since not
every child living in a home with a lead hazard will be poisoned.

There is, however, no excuse for not working to solve these issues and that is what we
have set out to do. GHHI has been an industry leader in aligning, braiding, and coordinating funding from various sources to keep lead poisoning prevention programs running, leveraging funds from the Department of Housing and Urban Development, the Environmental Protection Agency, the Department of Health and Human Services, the Department of Energy, and even private health-systems. We have identified that a collaborative approach can establish, scale, and work to continuously improve the delivery of
services within and across jurisdictions. Coordinating interagency governmental actions
is not an easy task, though there is already hope in this regard as legislation is under development to advance Pay for Success financing options for government projects across
the country.
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The promise of paying for success

An overview of the Pay for Success financing mechanism that may be able to raise the initial funding for a large-scale lead-poisoning prevention program.

Pay for Success is a new and promising financing solution for evidence-based programs.
These arrangements can address many of the existing complications with implementing
solutions to prevent the poisoning of children. Pay for Success can:
-

Raise funds: Pay for Success allows private funding sources to initially pay for services,
preventing government dilemmas in diverting funds from other programs.

-

Shift the burden of accountability: Pay for Success programs only pay based on the
impact that programs have, not the cost of running them.

-

Efficiency: Pay for Success financing aligns economic incentives for efficient service
delivery by basing program funding on the value created by running the program.

There is potential for innovative financing arrangements to raise desperately needed capital for social programs and even change the way that public-policy development occurs;
however, an understanding of Pay for Success and other mechanisms is warranted. These
more complicated financing arrangements do have added costs for developing the programs, coordinating between parties, and providing economic incentives for capital investments. Finally, there needs to be an end goal in mind – a way to institutionalize successful projects.
An added complication is that Pay for Success financing arrangements come in all shapes
and sizes, ranging from attempts at standardization through ‘rate card’ approaches, to
payments for meeting target metrics, to shared-savings arrangements, and even to more
abstract approaches that seek to subsidize valuable social programs delivery costs because
governments choose to invest in the public good.

Pay for Success 101
Pay for Success is a financing mechanism that offers a path forward for those shouldering
the economic burden of public-health costs to implement or scale services and then measure associated cost savings. They also can transfer the upfront financial risk of funding
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these services to outside investors. The basic PFS model is a partnership in which private
parties fund services and then the party benefiting from the services repays the investment if and only if agreed-upon outcomes are met.
The Pay for Success Model

Pay for Success Model leverages outside capital to fund services and capital
is returned only if the program is successful.

Process
2

1

Service
Provider
3

5

1

Investors provide upfront capital for
service delivery

2

Service Provider implements
intervention for target population

3

Intervention results in a benefit to the
Payer, usually cost savings
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Payer
4
4
Evaluator

5

Payer repays Investors if and only if
outcomes are verified, often by
independent Evaluator
An intermediary may provide project
and financial management services
www.ghhi.org
© www.ghhi.org
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An absolutely critical component of the Pay for Success financing mechanism is the commitment of the ultimate payer to share their savings with the investor. Typically, getting
to this point requires the direct involvement of that party early in the project to develop
potential economics. We are hoping to start engagement with governments across the
country to discuss how this opportunity could benefit their local communities economically and socially.
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Pay for Success in the context of preventing childhood lead poisoning
The programs leveraging Pay for Success financing arrangements are becoming more
popular and inherently address many of the challenges:
-

Outside funding: Programs can begin with commitment to participate and any payment are made out of measured savings generated by the programs. Governments
will not need to allocate funds from elsewhere in their budgets to pay for achieved
outcomes.

-

Accountability: The payments made are not for the goods or services directly, but they
are for a percentage of the economic value they generate, which removes any incentive
for an organization to spend their funds on unnecessary services because they are not
being paid for them – adding costs only reduces their own economic standing. Further, the programs are built with highly detailed budgets and projections, putting the
service providers at risk for delivering their services at or below budget, again incentivizing fiscal responsibility.

-

Efficiency: Programs are becoming more effective at targeting their interventions for
preventative purposes with the advent of new technological advances in risk-factor
modeling and machine learning. This increases the probability that a targeted home
will actually prevent a case of lead poisoning by an order of magnitude. The programs
that work and can continue in the future are those that prove their effectiveness, leaving only social investment programs that have a measurable return on investment for
society.
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Proof of Concept

An overview our demonstration model and how we plan further development.

Our work is at the stage of conceptual development. We want to actively challenge our
assumptions, mechanics, and ensure that our model really represents the underlying reality that it’s intended to. This section outlines our overall method for mechanics as well
as the establishment of variables.

Method
To conduct our proof of concept demonstration, we composed a dynamic economic model
and vetted the construction with industry experts. The model was created using an aggregation of established research, published mainly in scientific peer-reviewed journal
articles. We looked at the expected outcomes of reductions of lead hazards. We aimed to
determine what degree the cost of investing in preventing lead-poisoning could be offset,
if not fully funded by a true Social Impact Bond, repaid using a Pay for Success financing
mechanism.
We composed a modular economic model that included sections for:
-

Baseline financial assumptions,

-

Program design or operational assumptions,

-

Baseline probabilities for the effectiveness of intervention targeting,

-

Baseline probabilities for elevation of blood lead levels for the target population,

-

Calculations for program enrollment and their expected blood lead levels,

-

Program costs including estimated distributions for service needs,

-

Possible medical savings,

-

Possible nonmedical savings,

-

Transaction costs possibilities, and

-

A financial summary.

The following will be an overview of each of these areas and how they related to the overall
model composition.
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Baseline assumptions
We attempted to treat particular assumptions separately from others as they are within
the control of the program designer. Others were inherently uncertain. We considered
our baseline financial assumptions as inherently uncertain as they rely on macro-level
issues that are beyond the scope of this project. Program design elements were treated as
finite and more controllable. Another group of program elements were partially controllable but still contained inherently uncertain elements. In some cases a large-enough
sample size should allow for statistical treatment of key variables. In others we treated
variability as best tool to attempt to quantify the uncertain, while identifying the implications of outsized impacts on the project more qualitatively.
There were underlying financial assumptions that have substantive impacts on the overall
project’s financial assessment. They included appropriate estimates of the long-term cost
of risk-free capital, expected inflation rates, and real rate of increase for the cost of medical care, which has exceeded inflation in the past decades. These factors are inherently
uncertain, especially given the time-frame. We assumed a 2.5 percent central tendency
for these variables.4
Separately, program design variables are controllable. We used a hypothetical program
design for our proof of concept design, consisting of enrolling 1,000 households per annum for five years. We calculated the expected savings over the expected life of an enrollee.5
Based on this program design, there were additional baseline assumptions that needed to
be addressed. They included the attrition rate from the program, the number of children
affected by the intervention who would not be poisoned, and the ability of the project to
4

5

In our more advanced modeling exercises, we created a statistical distribution for these variables and let
them vary annually across scenarios to approximate uncertainty. The possibility that inflation will go beyond this range is real and would have an outsized risk not only on our project, but the whole financial and
economic system.
We used 70 years as an infant enrollee in the 5 th year would reach 65 in our final year. We do take into
consideration that each of the cost-savings areas have specific age ranges where the financial value can be
captured so an increase of years does not include savings for age-inappropriate categories.
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provide preventative services to those parties that would have been poisoned by some
level of lead. These variables contained a controllable element, but were partially uncertain.
There will be an attrition rate from the project, which we considered to be representative
of mortality rates and relocation beyond the United States, which we speculated for the
target population would be in a range between 0.25 percent and 5.0 percent per annum
with a most-likely rate of 2.0 percent.
Estimates for the number of children affected by the useful life of the intervention were
speculative. By targeting a population with at least one child in the home, we could ensure
a minimum of one child per home. We also expect that the project’s reach would extend
beyond the immediate child to siblings, other children who visit the home, and even to
future residents of the domicile. Due to the high degree of variability between locations,
familial situations, and other factors, we expect that this variable would range from an
average of 1.0 to 3.0 children per home with a central tendency of 1.87 children being
affected in each targeted home.6 We expect this number would be substantially higher,
though are seeking confirmation.
We then turned to a central question of preventative interventions: What is the efficacy
with which we can target the interventions to prevent elevations in blood lead levels for
children? To start we surveyed research, 7 pulling data to calculate the likelihood that a
child living in a home with a lead hazard would have an elevated blood lead level in a given
year. Our results were highly variable, ranging from 0.09 percent to 19.05 percent.
Other factors, however, further complicated this estimate. General research in this area
has used varying thresholds for blood lead levels ranging from less than 2 micrograms per
deciliter to 10 micrograms per deciliter or even higher. Further, very interesting work
6

7

The average number of children born per woman is estimated to be 1.87 (The U.S. Central Intelligence
Agency 2016). This should be a lower-bound estimate as (a) we are targeting only domiciles with children,
and (b) there will be multiple households benefiting from each remediated domicile’s useful life.
We used the numbers from the Gould article (Childhood Lead Poisoning: Conservative Estimates of the
Social and Economic Benefits of Lead Hazard Control 2009) for internal consistency, however, there are
other challenges with this approach.
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coming out of research institutions has combined new sources of data with the use of algorithms that allow for more effective targeting of homes; though not currently adopted
widely, these efforts show great promise.
Based on this ability to use data to target families more effectively and also working to
prevent a new lower standard to reflect that no level of lead is safe, we would assert that
the rate of intervention preventative effectiveness would be substantially higher than
simply addressing homes with a lead hazard. We speculate that the range could be as
wide as one in ten homes effectively being targeted for prevention of an elevated blood
lead level in the following year to three in four or better.8

Program services
GHHI has been a leader in healthy housing with direct service experience spanning decades. Lead-poisoning prevention programs can be highly scalable, using internally developed auditors, assessors, and educators for initial stages of work, while relying on a combination of internal staff and local sub-contractors to scale work to the remediation needs
of the local housing stock. The costs of administering the program have been estimated
using GHHI’s well established model as a direct service provider and technical assistance
provider for programs across the United States. We consider these estimates to be substantially more precise and controllable than other variables in the model.

Benefits of program
The economic benefits of preventing children from being poisoned are substantial and
have been well documented in research. We have attempted to aggregate some of those
key findings but acknowledge that it is only a partial survey of the existing body of work.
The basis for the project was largely the article “Childhood Lead Poisoning: Conservative
Estimates of the Social and Economic Benefits of Lead Hazard Control” by Elise Gould. 9
We additionally included research from other sources, information garnered in interviews
8

9

We used 0 percent to 90 percent with a central tendency of 50 percent given that we do not know how to
better estimate this variable at this point. Being overly precise here is unwise as it is a key variable for the
project. A change of only a few percentage points changes the economic value by orders of magnitude. This
has shown us that it is worth investing our time and resources in further developing this area on inquest.
(Gould 2009)
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with industry experts or practitioners, as well as work with our own direct services program.
We have attempted to classify these elements by medical and nonmedical benefits, though
within each classification, we were unable to approach the problem from a collectively
exhaustive manner. Within each class, there was a breakdown by key factors that affect
each area. These were:
-

An appropriate age range for the benefits to be accrued in,

-

A baseline elevated blood lead level that negatively affected the group,

-

A baseline estimate for the costs to government entities for the disruption, and

-

An expected savings rate for the population based on the prevention of householdlead hazards.

In most cases we deferred to the practical age-range for benefits, such as high-school enrollment. We started with the researched baselines for elevated blood-lead levels at which
an affect was measured, but in some cases – especially for dated research relying on
higher thresholds – we adopted the newer thresholds. We also deferred to researchers’
estimates for program costs, though updated them where publicly available information
was relevant. We relied heavily on published research for expected cost-abatements. In
all cases, we would appreciate any additional input on these areas that are available.

Transaction costs
While Pay for Success financing projects have many benefits, they also come with substantial transaction costs. These include the cost of capital in financing services through
innovative funding sources; the time, effort, and added expense of setting up a project’s
legal structure; as well as additional management layer for the Pay for Success project
partners and underlying transaction.
Transaction costs can be prohibitive, but for large projects, they represent a substantially
smaller component of the overall costs. For the hypothetical project design we investigated, they represent 10 percent or less of the total project costs. We estimate that the
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total transaction costs will be in the range of USD 2.5-7.5 million dollars, inclusive of origination fees, evaluation design and implementation, as well as ongoing management of
the Pay for Success project and transaction. The range is so widely varied due to the inherent uncertainty about the final project design, involvement of partners, and relationship to the broader public-health system.

Net economic impact
The net economic impact of the project was estimated as a simple arithmetic subtraction
of the cost-savings generated in a given period, less the costs incurred in the period, each
adjusted for their present value, finally totaling the net of present values for the stated
period.

Key variables identified
We conducted a limited scenario analysis that we plan on developing further, especially
as we continue to work with industry experts and practitioners. The fuller scenario analysis looks at pseudorandom variations within specified ranges for variables distributed
based on established criteria. We then conduct the analysis through enough iterations
where the output variables stabilize.
While at this point, we do not consider the financial outputs to be definitive, we do believe
there were two benefits to this exercise. First, we were able to identify that there is a very
good likelihood that an investment in childhood lead poisoning prevention will have a net
economic benefit for governments, given our program’s constraints. Second, that there
is a hierarchy of key variables which will determine the project’s feasibility.
The project’s financial outcome is substantially more sensitive to variations in the ability
to effectively target enrollees for preventative services than it is to changes in the serviceprovider budgets. Likewise, relatively small variations in underlying rates of criminal activity have outsized impacts on the project’s financial returns given the comparatively low
frequency of these events and low volume of program participants expected to be involved

68

with the program. Many others have been identified and are referenced in the key questions section later in the document.
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The economics of prevention

An overview of the costs and benefits of preventing children from being poisoned by lead hazards
in their own homes.

The beneficial economics of preventing children from being poisoned by lead hazards are
very compelling. The costs of intervention programs are controllable and can be adjusted
to meet the needs of the local community. The savings values that accompany the programs can be classified by medical and nonmedical costs; these costs are often shared by
multiple parties.

Intervention costs
The program costs depend on the implementing service provider. They generally break
down depending on the severity of the need for improvement in the local housing stock.
We have analyzed multiple tiers of services in the following process:
-

Assessment: An initial assessment is performed to ensure that there are lead hazards
in the home. Referrals are made to other appropriate programs for social services,
and a scope of work is developed for a project, where warranted.

-

Tier 1 services: Services involving minor interventions are often the focus of the program. They may include education, actual remediation of high-risk hazard areas, minor repairs, painting, or provision of supplies to appropriately address risks.

-

Tier 2 services: In addition to Tier 1 services, more involved services are sometimes
needed. This tier of services typically requires expensive materials, such as for window
replacement, or other capital intensive remediation that includes removal of some
persistent hazards such as lead-painted windows.

For each of these tiers of service there are two components of our cost estimates (a) the
average cost of services, when required and (b) the prevalence of service need in the underlying housing stock.
Note on targeting and assumptions
All project assumptions are based on improvements in targeting of services to ensure that
services are delivered to households with the highest likelihood of a future elevated blood
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lead level. This impacted our estimates and, in some cases, resulted in prevalence estimates that would be otherwise inappropriate. Any term described as ‘targeted’ indicates
that this subpopulation is the high-risk pool of households statistically likely to result in
future lead poisoning of a child.
Further, many of our estimates were based on the Maryland-based, direct-services program that GHHI has been offering for over a decade. These numbers would substantially
change and need to be adjusted for a program tailored to different or multiple markets.
Assessment
We assumed that all targeted homes would require an assessment and it would have an
average total program cost of roughly USD 1,000.00 and be inclusive of personnel time,
resources, and overhead.
Low level interim controls
We assumed that these services would be required in roughly 70 percent of homes, with
an additional total program cost of roughly USD 1,200.00 per household. This would
cover an intensive lead cleaning, minor painting
High level interim controls
We assume that a higher level of services would be required in roughly 65 percent of
homes having an additional total program cost of roughly USD 11,700.00 per household.
Abatement
We are not currently modeling the cost of a full lead abatement strategy but would be
open to discussing one.
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Program cost-savings
Program cost savings were developed based on a number of research articles currently in
the public domain, as well as internal analysis of direct services operations and interviews
with industry experts. We disaggregated costs into the following categories:
-

Medical expenses: We aggregated estimates of cost-savings from medical conditions
from prominent research publications falling into a number of categories, including a
mutually exclusive ‘other reductions in total cost of care’.

-

Nonmedical expenses: Nonmedical costs are non-collectively exhaustive as there is so
much uncertainty around various issues. We did attempt to target some of the highest
value cost savings streams. We did not include a few key categories that may turn out
to have substantive economic value. They include changes in likelihood to receive
benefits through Medicaid, SNAP, or unemployment programs. We are actively seeking research to include them in our work.

Estimates of cost were based on calculating a rate at which targeted parties would be afflicted by lead-poisoning in a given year and then estimating the distribution of affliction
severity within the group.
Affliction and severity rates
In all cases, the method was to ascertain the probability that a party would be afflicted by
a given elevated blood lead level, then to determine their level of affliction. This was done
by creating a likely range of probabilities that a child living in a targeted home would have
an elevated blood-level in a given year. Second, we established the likely distributions of
the peak blood lead level for those parties to calculate the number of afflicted persons at
a given severity level.10

10

One substantial complication with this method has been the progress made on lead regulations. While most
of the historical research has focused on regulated thresholds, those thresholds have changed. Additionally,
new research has indicated that the greatest marginal impact on many of the health factors occurs at the
lowest level of blood lead level elevation, with less severe poisonings having the largest marginal impact,
while more severe poisoning has the largest aggregate impact. Simply, the first bit of lead does the most
damage and, while every additional bit does less damage, they still keep making it worse, until the level is
so severe as to cause systemic damage resulting in partial or complete organ failure.

72

The underlying research varied widely. The probability of affliction in any given year
while living in a home with a lead hazard was calculated anywhere from 0.19 percent to
19.94 percent of children. The range is so wide as standards, methods, and other factors
have changed over time and with different studies.11 With the advent of advanced targeting using data-analytics, there is a high probability that any program could improve on
this range substantially and do a far better job of providing services that prevent leadpoisoning. Considering the influence of two factors (a) the expansion of blood-level sensitivity to any elevation, and (b) the use of targeting algorithms, we believe that it may be
possible to deliver services as efficiently as 3 in 4 homes or more that would have resulted
in any level of elevated blood lead. The distribution we would present as most-likely is as
follows:
Exhibit 01

Distribution of blood lead levels, percent of affected parties
Enrollment years by blood level category

Median

70 micrograms per deciliter

0.0446

45–70 micrograms per deciliter
20–45 micrograms per deciliter

0.2618
4.4190

15–20 micrograms per deciliter
10–15 micrograms per deciliter
05-10 micrograms per deciliter
02-05 micrograms per deciliter
00-02 micrograms per deciliter

5.6987
16.7051
17.0955
25.2059
30.5693

All levels

100.0000

Determining the severity was an additional challenge as many of the severity distribution
estimates are based on the same challenging aggregation of historical data as the affliction
rates. We are still looking for updated research on this topic that covers blood levels and
an estimate for the severity of estimate. In the current iteration of our model we are using
statistically implied estimates for these distributions.

11

(Gould 2009)
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Medical costs
With a focus on developing cost-savings estimates for medical systems, we addressed the
immediate elevated blood lead level, attention deficit hyperactive disorder (ADHD) medical costs, and other reductions in total cost of care.
-

Elevated blood levels: We looked at primarily the average cost of direct treatment of
elevated blood lead levels across the weighted average of participants in a recent article.12 We modeled that between 9 and 75 percent of children in the targeted homes
would be afflicted with some level of elevated blood level, while we only applied a cost
to those with elevated levels above 10 micrograms per deciliter for consistency with
the research. There would be some cost-savings associated with the excluded parties
but we did not have an estimate for this group. We also limited the range to persons
of 0 to 8 years of age for the cost-savings potential in a given year.

-

Attention deficit hyperactive disorder (ADHD): Using a similar method, we used a
more-likely-than-not distribution between the APA’s estimate of 5 percent and the
CDC’s estimate that 11 percent of children in the U.S. have ADHD. We then included
a 21.1 percent reduction in this rate and estimates for the average cost. 13 Additionally,
we limited the savings potential for this cost category to participants while aged between 5 and 19 years of age.

-

Total cost of care: We also identified a recurring trend that persons afflicted with lead
poisoning have life-long health implications attributed to the affliction. We attempted
to capture this through a reduction in the average cost of care for this population over
their lifetimes. We looked at the likelihood of an elevated blood lead level over 10
micrograms per deciliter and applied a 70 percent rate of prevention to account for
elevated levels from non-paint hazards.14 We then used the average cost of care for a
Medicaid participant and projected reductions in their total cost of care per annum in
a range from 0 to 20 percent, with a median of 10 percent.

12
13
14

(Gould 2009)
(Braun, et al. 2006)
(Gould 2009)
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Nonmedical costs
We additionally looked to aggregate the nonmedical costs of lead-poisoning, focusing on
those with the most conclusive research and substantive economic benefits. We do not
consider this group collectively exhaustive, and are actively looking to include additional
factors in the future as research becomes available. The primary costs we identified were:
-

Special education costs: We considered that special education needs for parties aged
6 to 19 years would be substantial. There is indication in research that as many as 20
percent of those with blood lead level elevation above 25 micrograms per deciliter will
have special education needs. We calculate that rate and estimate that a range between 55 and 85 percent, with a central tendency of 70 percent is more-likely-thannot a plausible reduction due to remediated hazards.15

-

Criminal activity (direct cost): The direct cost of crimes committed was also included
in our model. The research indicated16 a central tendency of 0.0195 percent likelihood
of criminal activity in a year, with an average cost to society of USD 9,915.00. We
estimate that reductions of, even only 3 percent of that likelihood would result in substantial savings within a population aged 16 to 60 years.

-

Incarceration (direct cost): The research17 indicated that the incarceration rate in the
target population would reach 0.1 percent, with lead prevention resulting in a decrease
of as much as 3 percent of this rate, leaving an expected 0.097 percent change of incarceration in a given year at an average cost of USD 28,893.00 per person per annum.
This likely underestimates the impact of the interventions substantially as the incarceration rate among these vulnerable populations will likely be higher, with an indeterminate impact adjustment for additional factors.

-

Lifetime earning potential: Research has linked lifetime earning potential to intelligence, using standard tests of intelligence quotients as a proxy-measure. Based on
backing-out the stated rates in available research18, we determined that the mostlikely central tendency was roughly USD 1,738.34 per IQ point per annum.

15

16
17
18

We acknowledge that there will be a base-rate not attributable to lead-poisoning by paint, though there will
also likely be an increase in rates for those under the 25 micrograms per deciliter threshold, we do not know
the magnitude of this group and have omitted the calculation.
We understand that this is subject to interpretation, measurement, and other variability so we are relying
on the research estimate, though are open to discussion.
(Gould 2009)
(Salkever 1995)
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-

Additional non-economic factors: We were unable to include but acknowledge there
are additional benefits to society, many of which are not limited to regular events.
There is no way to account for the opportunity-cost of previous spending to address
these issues nor the possibility of a rare event occurring, such as the missed opportunity of someone inventing the next microwave, founding the next Google, or other
such events. Considering the ongoing socioeconomic and closely related racial tensions, there is a case to be made that investments in low-income housing could alleviate some of the structural disadvantages of vulnerable populations.
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Program economics summary
Our initial findings are that a program offering five successive cohorts of 1,000 highly
targeted homes has the potential to generate over USD 51 million in surplus economic
value over resort expected life of the population (70 years). A program like this has the
potential to reduce the economic burden of funding lead poisoning prevention interventions by 70 percent, while the rest of the economic value would be retained in later years.
There are still substantial number of aligning data that certainly would improve the validity of this analysis.
We project the cost savings potential of such a program is nearly USD 140 millions of
dollars in nominal terms, which at the discount rate of 2.5 percent is worth nearly USD
80 million today. This does not include substantial other benefits such as increased socioeconomic mobility that will likely alleviate some of the economic burden on programs
like Medicaid, SNAP, and unemployment insurance programs. Additionally, there are a
number of programs where we used conservative estimates; we will continue to find better data sources that will likely indicate higher potential returns.
The program costs are one of the more well-known and better-controlled elements of the
model as they are based off of highly regular historical program operations budgets. We
estimate to be just shy of USD 50 million dollars, with an additional USD 5 million dollars
allocated for indirect costs, for a total of roughly USD 55 million dollars.
Using conservative estimates for the cost savings potential, an investment in lead poisoning prevention for high risk children pays for itself by a program participant’s 27th year,
while not including a number of substantial cashable savings sources. There is potential
to use Pay for Success financing arrangements to offset a substantial component of capital
intensive investment in programs seeking to offset the cost of running substantial healthy
housing programs.
For a summary of the economic findings please see the appendix of economic exhibits.
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Key decision for investor repayment
There are a number of ways in which a payment mechanism could work under a Pay for
Success arrangement. Two such options include:
1. Constructing a project around actual measured savings from programs, which, while
not impossible, could be complicated and extend the project’s payback period well into
the future and raising the cost of capital for the project.
2. Constructing a project around proxy measures that are more readily measurable, such
as blood-tests of the participants to ensure poisoning has not occurred, measuring
performance on early standardized tests of intelligence, and using these as indirect
measures that trigger government payments for the future income levels and other
benefits attributed to the program as a result of extensive historical research.
In either case the key economic drivers of the program would be:
-

Affect rate: The difference between (a) the probability of a child living in a home with
a lead hazard would be poisoned in a given year and (b) the probability of a child living
in a home that had a lead hazard which has not been remediated.

-

Number of affected children per dwelling: During the useful life of a remediation,
there may be multiple children receiving positive benefits from the original program
participant. Siblings and subsequent residents of the abode may all be counted, effectively multiplying the effect of the program beyond the initial party.

-

Probability distribution of affect rate: There is a wide range of effects from lead-poisoning that are tied to the severity of the poisoning, understanding these distribution
effects will have a meaningful impact on the project.

The long run
One final note is that a project can be theorized with continuous enrollment and it would
reach a point where the cost savings in the year exceed running that project, effectively
creating an exit velocity where the program could self-fund with appropriate design and
longevity. Depending on the key variables, this could happen as soon as year 15. While
the capital requirements to reach that point would be in the hundreds of millions of dollars, it would effectively constitute the creation of a semi-independent entity that could
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continually address the highest-risk lead hazards in the nation while generating an annual
net-benefit to the funding government – effectively converting a cost-center into a strategic investment in the health of the nation’s most vulnerable populations.
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Moving forward

An overview of the possible path to implement large-scale lead-poisoning prevention programs
utilizing social innovation funding to capitalize the project.

The human, social, and economic case for preventing children from being poisoned by
lead hazards in their own homes is compelling. To bring the work to fruition we will:
1. Verify our analysis to date by working with industry experts, practitioners, and researchers to improve our proof of concept by answering the key questions below;
2. Develop a working group of project partners interested in advancing this work, which
will have the advantage of narrowing the focus and developing the potential projects;
3. Secure funding and support for the development of formal projects.

Key questions to get moving
The resolution of the following key questions would greatly enhance the conceptual development of a Pay for Success financed lead poisoning prevention program:
-

What is the likelihood that a child living in a home with a lead-hazard will have an
elevated blood lead level during a given year?

-

What is the most likely distribution of elevated blood lead levels for children living in
homes with lead hazards?

-

How effectively can homes be targeted to prevent the elevation of blood lead levels for
children through the use of business intelligence algorithms?

-

What is the average reduction in the total cost of care for a Medicaid patient having
been prevented from reaching different thresholds of blood lead level elevation?

-

What is the reduction in criminality and associated societal costs for differing thresholds of blood lead level elevation?

-

What is the base-rate and reduction in incarceration rates for persons with differing
thresholds of blood lead level elevation?

-

What is the reduction in intelligence quotient and associated societal costs due to differing levels of elevated blood lead content?

-

What effect and societal costs as elevated blood lead levels have on various social
safety net programs including Medicaid, SNAP, and unemployment insurance as well
as others?
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These key questions will help determine the most effective path forward for the development of social innovation funding to finance or offset the cost of preventing children from
being poisoned by lead hazards their own homes. Please contact info@ghhi.org for information or to receive assistance.

Working group formation
Creating a collaborative group of parties working together to advance this issue is the only
way to solve this public health problem. We are actively seeking participants to help by
digging in and contributing time, effort, and expertise to solving this imperative issue.
The working group should include:
-

Researchers and other experts in the field who can assist in program development;

-

Industry practitioners familiar with details of similar program development, scaling,
or other operations; and

-

Government representatives and other parties economically benefiting from the expansion of services.

If you are interested, please contact us at info@ghhi.org.

Formal project development
Once a sufficient case has been made, project partners should be selected to move forward
to formal project development. The process will have the following criteria:
-

An extensive program development effort would need to be led by a technical assistance provider that determines the feasibility of the project and conducted capacity
building efforts as needed to ensure the program could effectively launch;

-

The appropriate government entities would need to agree to pay for the successful
outcomes the project generates;

-

Investors and other funders would need to agree to provide capital; and

-

All the parties would need to agree on terms.

The process could follow a model pioneered by other Pay for Success projects where:
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-

The technical assistance provider works with a number of sites to provide capacity
building efforts while analyzing the feasibility of conducting local projects or including
them in a larger effort;

-

A selection committee would review the feasibility studies and determine which, if
any, projects should advance;

-

Appropriate projects would then advance to structuring formal transactions, potentially collectively structured, to finance large scale services; and

-

Project would launch, and begin delivery of services using funding provided the name
to compensate the initial funders parties.

82

Bibliography
Braun, Joe M., Robert S. Kahn, Tanya Froehlich, Peggy Auinger, and Bruce P.
Lanphear. 2006. "Exposures to Environmental Toxicants and Attention Deficit
Hyperactivity Disorder in U.S. Children." Environmental Health Perspectives
1904-1909.
Centers for Medicare & Medicaid Services. 2016. "Medicaid and Children's Health
Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP
Delivered in Managed Care, and Revisions Related to Third Party Liability."
Final Rule, Department of Health and Human Services, Washington.
Gould, Elise. 2009. "Childhood Lead Poisoning: Conservative Estimates of the Social
and Economic Benefits of Lead Hazard Control." Children's Health 1162-1167.
Potash, Eric, Subhabrata Majumdar, Eric Rozier, Joe Brew, Andrew Reece, Jorgensen
Emile, Rayid Ghani, Alexander Loewi, Joe Walsh, and Raed Mansour. 2015.
"Predictive Modeling for Public Health: Preventing Childhood Lead Poisoning."
21st ACM SIGKDD Conference on Knowledge Discovery and Data Mining .
Chicago. 2039-2047. https://dssg.uchicago.edu/wpcontent/uploads/2016/01/p2039-potash.pdf.
President's Task Force on Enviornmental Health Risks and Safety Risks to Children.
2000. "Eliminating Childhood Lead Poisoning: A Federal Strategy Targeting
Lead Paint Hazards ."
Salkever, DS. 1995. "Updated estimates of earning benefits from reduced exposure to
environmental lead." Environmental Res 70: 1-6.
The U.S. Central Intelligence Agency. 2016. The World Factbook. Accessed November
30, 2016. https://www.cia.gov/library/publications/the-worldfactbook/fields/2127.html.

83

Appendix A: Economic exhibits

This section provides an overview of summary economic findings from the proof of concept modeling exercise, to arrange for a personal demonstration or more information, please contact
info@ghhi.org.

We consider the following numbers to be directionally correct and likely to be in the correct order of magnitude. It would be inappropriate at this state to establish any specific
economic or financial systems around what is listed below.
Exhibits presented in text:
-

Exhibit 01: Distribution of blood lead levels, percent of affected parties

Exhibit 02

Summary of cost savings generation
Medical outcomes
Elevated lead levels in blood
Total cost of care (excluding direct lead and ADHD meds)
ADHD
Total medical outcomes

Modeled
2,320,078.33
31,495,395.42
1,329,989.63
35,145,463.38

Nonmedical outcomes
Special education
Incarceration
Crimes committed - direct cost
Earning potential
Total nonmedical outcomes

326,018.21
9,303,040.36
79,712,041.99
203,817,159.23
293,158,259.80

Total cost savings

656,528,205.51

Discount factor
Present value
Net of present values

37.56
246,569,542.97
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Exhibit 03

Summary of program costs
Program cost summary
Direct costs
Indirect costs
Total program costs

Modeled
(49,777,431.04)
(5,608,502.53)
(55,385,933.57)

Total transaction costs

(5,553,859.34)

Exhibit 04

Summary of capital requirements
Total capital requirements
Program costs
Transaction costs
Total capital requirements

Modeled
(55,385,933.57)
(5,553,859.34)
(60,939,792.90)

Exhibit 05

Summary table of project economics
Net project outcomes
Medical outcomes
Social outcomes
Total value created

Modeled
35,145,463.38
293,158,259.80
328,303,723.18

Program costs
Transaction costs
Capital requirements

(55,385,933.57)
(5,553,859.34)
(60,939,792.90)

Net economic benefit

267,363,930.27

Discount factor
Present value
Net of present values

0.25
67,485,784.42

Internal rate of return less inflation

2.71
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October 2016
The Honorable Gina McCarthy
Co-Chair, President‘s Task Force on Environmental
Health and Safety Risks to Children
Administrator, U.S. EPA
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460
McCarthy.Gina@Epa.gov

Ruth A. Etzel
Director
Office of Children‘s Health Protection
U.S. EPA
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460
Etzel.Ruth@epa.gov

The Honorable Sylvia Mathews Burwell
Co-Chair, President‘s Task Force on Environmental
Health and Safety Risks to Children
Secretary, U.S. Dep‘t of Health & Human Services
200 Independence Avenue, S.W.
Washington, D.C. 20201
Sylvia.Burwell@hhs.gov

Sandra Howard
Sr. Environmental Health Advisor
U.S. Dep‘t of Health & Human Services
200 Independence Avenue, S.W.
Washington, D.C. 20201
Sandra.Howard@hhs.gov

PLAN OF ACTION TO PREVENT CHILDHOOD LEAD EXPOSURE
Dear Administrator McCarthy, Secretary Burwell, Dr. Etzel and Ms. Howard:
The undersigned organizations are grateful for your renewed commitment to ensuring
that the President‘s Task Force on Environmental Health and Safety Risks to Children (―
Task
Force‖) takes a leadership role in protecting children, infants, and fetuses from the harms of
chemical exposure.1 We understand that the Task Force has established a working group
focused on federal strategies to protect children from lead exposure. This effort cannot come too
soon. We urge you to quickly develop a comprehensive federal strategy – including concrete,
meaningful action steps with clear deadlines – to end lead exposure from all pathways so that
another generation of children does not face unacceptable harm from this toxic chemical.
1
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As organizations that work to protect children from exposure to lead, we write to offer
recommendations for key regulatory actions that the Environmental Protection Agency (―
EPA‖)
and other federal agencies should commit to take as part of the Task Force‘s updated federal lead
strategy. Our recommended steps to meaningfully reduce and prevent the full range of exposure
to lead are set forth in the attached Call to Action document. Additional information on the
urgency of this work is laid out below.
It’s time to solve the problem of lead exposure.
Lead is a potent neurotoxic chemical that has no known safe level of human exposure.2
Children are especially vulnerable to harm when exposed early in life, including in utero.3 There
is a scientific consensus on the devastating harm that lead causes to children, especially in
neurological development.4 Neurological harm from lead is known to be irreversible.5 Lead can
also cause grave harm to the hematologic, gastrointestinal, cardiovascular and renal systems in
children and adults.6 Lead is also a likely carcinogen, adding to the effect of other carcinogens in
a child‘s environment.7 On top of all of these harms, there is an association between higher
childhood blood lead levels and violent or anti-social behaviors resulting in entry into the
criminal justice system later in life.8 The Centers for Disease Control & Prevention (―
CDC‖)
and EPA have recognized that there is no safe level of human exposure to lead.9
The lead crisis in this country is not isolated to Flint, Michigan. In 2010, an estimated
535,000 children had a blood lead level of 5 µg/dL or higher.10 Children with elevated blood
lead levels live across the country. According to calculations from CDC data, in 2014, 6.7
percent of children in New York State (excluding New York City) had elevated blood lead
levels; in Pennsylvania, 8.5 percent of children did.11 In Philadelphia, more than 10 percent of
children tested in 2014 had elevated blood lead levels.12 And those numbers only represent
children with blood lead above the then-applicable CDC level — which is recognized as not
protective enough. This means that many additional children with dangerous blood lead levels
remain uncounted. EPA and other federal agencies must act to address and reduce the very high
blood lead levels of children around the country. Prompt guidance from the Task Force would
be invaluable to ensure this outcome.
Exposure to lead is disproportionately greater (in amount and frequency) among children
in communities of color and low-income communities — a fact that poses a serious justice
concern.13 In addition, a 2012 study found that lead exposure resulted in greater cognitive
detriment for children with a lower socioeconomic status, and that current air standards would
not protect children with low socioeconomic status from neurological and other harm resulting
from lead (such as an IQ loss of more than 2 points — a level higher than EPA decided to allow
for the general exposed population).14
Primary prevention steps we must take to protect our children
As the Task Force well knows, public health experts and medical professionals agree that
―
prevention is the best way to prevent lead poisoning.‖15 Most Americans have come to
appreciate the need to dramatically reduce lead exposure and would welcome stronger federal
leadership to reduce harm from this toxic substance, especially in light of the Flint tragedy. Even
so, and despite the severe and permanent harm that lead exposure is known to cause, lead
2
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pollution releases are out of control in the United States. EPA‘s Toxics Release Inventory shows
that, in 2015 alone, reported industrial releases of lead and lead compounds totaled over 564.9
million pounds (about 282,494 tons).16 This only adds to the widespread contamination
remaining from past use and releases.17 Lead remains in the soil and other media, including
human bone and breast milk.18 Thus, past and present contamination and exposure compound
and exacerbate future harm and future exposure.
In the recently released TENDR Consensus Statement, which was endorsed by major
medical associations, leading scientific and medical experts issued a call to action on neurotoxic
chemicals, with a focus on lead. They stated that
lead exposure continues to be a preventable cause of intellectual impairment,
ADHD and maladaptive behaviors for millions of children…. Scientists agree that
there is no safe level of lead exposure for fetal or early childhood development…,
and studies have documented the potential for cumulative and synergistic health
effects from combined exposure to lead and social stressors …. Thus, taking
further preventive actions is imperative. . . . [W]e call on policy makers to take
seriously the need to reduce exposures of all children to lead—by
accelerating the clean-up from our past uses of lead such as in paint and
water pipes, by halting the current uses of lead, and by better regulating the
industrial processes that cause new lead contamination.19
We urge the Task Force to heed the call to action issued in the TENDR Consensus
Statement and ―
take seriously the need to reduce exposures of all children to lead‖ by adopting a
federal lead strategy that focuses on children‘s exposure to both (1) lurking contamination from
legacy lead sources, and (2) new lead sources. We urge the Task Force to call for robust action
to ensure clean-up and remediation of all lead in children‘s homes, schools, playgrounds, and
environments. The plan should also ensure a strong focus on preventing all avoidable lead from
newly entering the air, water, soil, household products, and areas where children live and play.
The attached recommendations identify concrete and urgent regulatory measures to
protect children from lead in drinking water, air, soil, household products, personal care
products, and imported food, folk medicines, and cosmetics. They also address how the
reformed Toxic Substances Control Act (―
TSCA‖) should be used to protect children from lead
exposure. Finally, our recommendations identify outdated federal reference levels, standards,
and limits that should be updated to be health-protective. The undersigned groups, and other
allied organizations, are raising the importance of these issues directly with the agencies listed.
For example, comments that Earthjustice submitted to EPA on Plan EJ2020 in July 2016 on
behalf of a coalition of groups included key issues described in the attached Call to Action. We
ask the Lead Status Report Working Group of the Task Force to include all of the attached
recommendations in the comprehensive federal lead strategy it is developing. 20
Conclusion
Thank you for your time and attention to the urgent matter of protecting children from
exposure to lead. We welcome the opportunity to meet in person to discuss these matters in more
3
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depth. For additional information and to schedule a meeting, please contact Eve Gartner or Emma
Cheuse at Earthjustice.
Sincerely,

Eve Gartner
Staff Attorney
Earthjustice
212-845-7381
egartner@earthjustice.org

Emma Cheuse
Staff Attorney
Earthjustice
202-745-5220
echeuse@earthjustice.org

Jennifer Chavez
Staff Attorney
Earthjustice
202-745-5208
jchavez@earthjustice.org

On behalf of:
Beth Butler, Executive Director
A Community Voice
Pamela Miller, Executive Director
Alaska Community Action on Toxics
Lisa Arkin, Executive Director
Beyond Toxics
Mike Wilson, National Director of Occupational and Environmental Health Initiatives
BlueGreen Alliance
Jane Williams, Executive Director
California Communities Against Toxics
Robina Suwol, Executive Director
California Safe Schools
Laura Barrett, Executive Director
Center for Health, Environment & Justice
Renee Nelson, President
Clean Water and Air Matter
Larry Gross, Executive Director
Coalition for Economic Survival
Denny Larson, Executive Director
Community Science Institute

4
89

Updated 10/21/16

Humberto Lugo, Policy Advocate
Comite Civico Del Valle
Sharon Lewis, Executive Director
Connecticut Coalition for Environmental Justice
Cynthia Babich, Executive Director
Del Amo Action Committee
Becky Bornhorst, Board Member
Downwinders at Risk
mark! Lopez, Executive Director
East Yard Communities for Environmental Justice
Rebecca Meuninck, Deputy Director
Ecology Center
Diane Takvorian, Executive Director
Environmental Health Coalition
Michael Belliveau, Executive Director
Environmental Health Strategy Center
Jeannie Economos, Health and Safety Project Coordinator
Farmworker Association of Florida
Wenonah Hauter, Executive Director
Food and Water Watch
Marcie Keever, Legal Director
Friends of the Earth
Ruth Ann Norton, President and CEO
Green & Healthy Homes Initiative
Emily A. Benfer, Director
Health Justice Project
Charlotte Brody, National Director
Healthy Babies Bright Futures
Linda Kite, Executive Director
Healthy Homes Collaborative
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Indra Frank, Environmental Health & Water Policy Director
Hoosier Environmental Council
Steven G. Gilbert, Director
Institute of Neurotoxicology and Neurological Disorders
Roberto Cabrales, Director of Tenant Organizing
Inner City Law Center
Olga Speranskaya, Co-Chair
International POPS Elimination Network
Charlotte Keys, Executive Director
Jesus People Against Pollution
Alexandra Suh, Executive Director
Korean Immigrant Workers Alliance
Patricia Schuba, President
Labadie Environmental Organization
Patricia Lillie, President
Learning Disabilities Association of America
Heather B. Navarro, Executive Director
Missouri Coalition for the Environment
Miriam Rotkin-Ellman, Senior Scientist
Natural Resources Defense Council
Phyllis Salowe-Kaye, Executive Director
New Jersey Citizen Action
Matthew Chachere, Senior Staff Attorney
Northern Manhattan Improvement Corp.
Melanie Houston, Director, Oil and Gas
Ohio Environmental Council
Natalie Thompson, Executive Director
Ohio Valley Environmental Coalition
Miki Barnes, President
Oregon Aviation Watch
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Veronica Padilla, Executive Director
Pacoima Beautiful
Kathy Attar, Toxics Program Manager
Physicians for Social Responsibility
Donna Cooper, Executive Director
Public Citizens for Children and Youth
Leslie Fields, Director of Environmental Justice and Strategic Partnerships Program
Sierra Club
Zakia Rafiqa Shabazz, Founder/Director/Program Manager
United Parents Against Lead
Sacoby Wilson, Assistant Professor
Director of Community Engagement, Environmental Justice, and Health Laboratory
University of Maryland
Denni Cawley, Executive Director
Utah Physicians for a Healthy Environment
Adrienne L. Hollis, Director of Federal Policy
WE ACT for Environmental Justice
Douglas L. Parker, Executive Director
Worksafe
cc:

Barack Obama, President of the United States
Elliot Kaye, Chairman, Consumer Product Safety Commission
Julián Castro, Secretary, Department of Housing and Urban Development
Shaun Donovan, Director, Office of Management and Budget
Christy Goldfuss, Managing Director, Council on Environmental Quality
Jeffrey Zients, Assistant to the President for Economic Policy
Cecilia Muñoz, Assistant to the President on Domestic Policy
John Holdren, Director, Office of Science and Technology Policy
Jason Furman, Chairman, Council of Economic Advisors
Barbara Morrissey, Chair, Children‘s Health Protection Advisory Committee
Mustafa Ali, Senior Advisor to the EPA Administrator for Environmental Justice
Matthew Tejada, Director, EPA Office of Environmental Justice
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CALL TO ACTION ON CHILDREN’S HEALTH:
RECOMMENDED STEPS TO REDUCE AND PREVENT EXPOSURES TO LEAD
Prepared by Earthjustice
October 2016
In view of the scientific consensus on the need to prevent children‘s exposure to lead to
protect their health, the following key actions are critical for the federal government to take
without delay.
1. The U.S. Environmental Protection Agency (“EPA”) should protect the public from
lead in drinking water.
Drinking water is a major source of lead for many of those most vulnerable to the toxicant,
including children, infants, pregnant women, and fetuses. Lead-bearing plumbing poses a serious
risk of lead exposure, even when the local water utility is in compliance with federal regulations.
Unfortunately, health harms from lead in water have been obscured by improper water sampling
techniques and blood testing practices that fail to detect exposures in utero and during the first
year of life. It is imperative that the revised Lead and Copper Rule (―
LCR‖) do as much as
possible to remove the sources of lead in our water and protect public health.


EPA should do more to ensure that the public is informed of the risks of lead in
drinking water. The general public is not receiving effective, consistent messaging
from EPA about the following key facts: potential sources of lead in plumbing are
ubiquitous, including lead pipes, lead solder, leaded brass, galvanized iron (which can
―
absorb‖ lead from other plumbing materials and later release it into water), and
copper (which can trigger galvanic corrosion of other leaded materials); lead poses a
health threat even when water is properly treated for corrosion control; and individual
water consumers are expected to and must take actions on their own to protect
themselves from lead in water, even when water is properly treated for corrosion
control. People need this information to understand how to protect themselves, and to
help build support for aggressive action to get lead out of U.S. drinking water. At a
minimum, EPA should integrate lead in drinking water into lead hazard disclosure
requirements in connection with buying or renting housing, which is now focused
exclusively on lead-based paint.



EPA should improve oversight and enforcement of the LCR. According to one recent
report, 5,363 community water systems serving over 18 million people committed
8,093 violations of the LCR in 2015; yet EPA took formal enforcement action against
just 11.2 percent of those violations.21 Failure to police LCR violations exposes the
public to greater risk of harm from lead-contaminated drinking water, and it sends the
message that the EPA does not take this problem seriously.



EPA should close sampling loopholes that result in underreporting of water lead
levels. When conducting LCR-mandated tap water sampling, many water systems use
sampling techniques that are known to reduce lead capture, such as aerator removal,
pre-flushing, and the use of small-mouthed bottles.22 Such ―
gaming‖ can give water
1
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consumers false assurances regarding lead levels in their water and seriously
undermines implementation of the LCR. EPA has advised against the use of several
of these misleading sampling techniques,23 but such guidance currently lacks the
force of law.


EPA should require utilities to replace the entire length of lead service lines (―
LSLs‖)
under their control and ban partial LSL replacements. Under the current LCR system,
homeowners are asked to pay out of pocket the cost of replacing the portion of an
LSL deemed privately owned, which can range from $1,000 to $7,000.24
Homeowners who cannot afford to pay this price are often subjected to partial LSL
replacement, a practice that has been shown to increase lead levels at the tap.25 Tens
of thousands of families have thus been put at greater risk of lead contamination in
their drinking water simply because of their inability to pay.26 Partial LSL
replacements must be banned, and we urge EPA to require utilities to replace the
entire length of an LSL under their control, regardless of ownership.27



EPA should require proactive replacement of all lead service lines. LSLs are the main
source of lead in drinking water, and the revised LCR should require that all water
systems adopt a proactive LSL replacement program that includes numeric LSL
replacement benchmarks and enforceable deadlines for meeting them.



EPA should significantly lower its drinking water action level, which is now set at 15
parts per billion (―
ppb‖).28 While there is no known safe level of lead in water,
lowering the action level would help to drive more effective corrosion control, further
reducing the chance of exposure to lead at the tap. In 1994, the Food and Drug
Administration (―
FDA‖) set the maximum amount of lead allowed in bottled water at
29
5 ppb. EPA should establish 5 ppb as the action level for all drinking water.

2. EPA should protect the public from lead in the air.
A variety of industrial sources currently emit new lead emissions into the air, which fall on
homes, schools, playgrounds, and day care centers. Children‘s exposure to lead from air
pollution has not received the attention it deserves.


EPA should set stronger national emission standards for battery recyclers. To protect
children in communities across the U.S. from dangerous new lead exposure, EPA
should strengthen the national emission standards for battery recyclers (also known as
secondary lead smelters), which are currently under reconsideration at EPA.30 These
sources use smelting or processing techniques that emit lead. More than 80,000
people experience elevated health threats from the 14 currently operating facilities,
located in 10 states and Puerto Rico. Children are disproportionately exposed to these
facilities (30 percent of the affected population, compared to 27 percent of the
national population). In the most-affected communities, 41 percent are people of
color (compared to 25 percent of the national population); 52 percent of the exposed
people are Latino or Hispanic (compared to 14 percent of the national population).
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Low income households are also over-represented among those who are most
exposed to these facilities‘ emissions.31


EPA should immediately start to phase out leaded aviation fuel. Leaded aviation
gasoline, or avgas, which is used in a large fraction of piston-engine aircraft in the
United States, is the single largest source of lead to the air, contributing about 59
percent of the National Emission Inventory in 2011.32 Studies have shown that
children‘s blood lead levels increase dose-responsively in proximity to the airports
used by piston engine aircraft.33 A recent MIT study estimated nationwide economic
losses of over $1 billion annually due to the IQ deficits caused by leaded avgas
emissions alone.34 Phasing lead out of automobile gas in the 1970s was a huge public
health advance, and it is long past time for EPA to phase lead out of aviation gas.
EPA has denied two petitions to make a Clean Air Act ―e
ndangerment‖ finding – a
finding that lead emissions from aircraft cause or contribute to air pollution, which is
reasonably anticipated to endanger the public health or welfare – stating that it must
first complete additional studies. No further study is needed; EPA should promptly
issue an endangerment finding and proceed to ban or phase out leaded avgas in
general aviation aircraft. In the meantime, EPA should require airports where leaded
fuel is in use to monitor and report ambient air concentrations of lead.



EPA should chart a path to reduce children‘s exposure to new lead-in-air emissions
from other major industrial sources. For example, electric power plants emit about
63,711 pounds of lead per year.35 The Toxic Release Inventory for 2014 includes a
total of 367,761 pounds per year of lead air emissions from all reporting industries.36
EPA has found that the highest concentrations of lead in air near lead-emitting
stationary sources are generally found near smelters, but a number of other types of
sources also emit significant amounts of lead.37 Reducing these exposures is also
necessary to protect workers at these facilities.



In addition to requiring source-specific emission reductions, EPA should protect
children‘s health by strengthening the National Ambient Air Quality Standard
(―
NAAQS‖) for lead to reduce ambient air levels. As the Children‘s Health
Protection Advisory Committee (―
CHPAC‖) compellingly wrote in its January 2015
letter to EPA, the current Lead NAAQS (established in 2008) ―
is insufficient to
protect children‘s health.‖38 EPA must lower the NAAQS for lead, and we support
CHPAC‘s 2015 recommendations to (1) reduce the standard to 0.02 µg/m3 or below,
(2) require a more robust lead particulate monitoring network, and (3) base the
standard‘s measurements on an averaging period of one month. The NAAQS in place
now only seeks to avoid an air-related population mean IQ loss in excess of 2
points.39 It is unacceptable for the federal government to set standards that tolerate
such significant IQ loss in our children as an indicator of and in addition to all of the
neurological and other harms of lead. This is particularly true when these impacts do
not fall equally across the country, but hit poor children and communities of color the
most.40
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3. EPA should protect the public from lead in soil.


EPA must update its standard for lead in residential soil. The federal standard of 400
parts per million (―
ppm‖),41 which has not changed since it was first adopted in the
1990s, is far in excess of California‘s standard of 80 ppm.42 Children across the
country deserve at least the same level of protection as California‘s children.
Therefore, EPA must significantly lower its current soil lead standard. In addition,
we urge EPA to eliminate the dual standard for ―
children‘s play areas‖ and other
outdoor areas around residences. Children do not limit their activities to ―
play areas.‖



EPA should work with states and municipalities to develop and implement programs
to remediate lead in soil on residential properties where deterioration of lead-painted
structures has caused very high lead levels in surrounding soil. This contaminated
soil puts children at risk both when they play in their yards, and when the soil is
tracked into homes.43



The lead-contaminated soil in the vicinity of hundreds of former lead smelter sites
and other industrial and hazardous waste sites around the country has never been fully
remediated; indeed many of these sites have never even been adequately assessed. In
2014, EPA‘s Office of the Inspector General found that EPA had made progress in
assessing and remediating these former smelter sites. However, it concluded that
there are still dozens of former smelter sites (if not more) with lead-contaminated soil
in residential areas around the country,44 and that there are serious problems with
EPA‘s approach to assessment and cleanup.45 EPA must move promptly and
transparently to protect the communities in the vicinity of lead-contaminated sites
from exposure to lead in the soil.



EPA must also ensure that soil contamination in communities with facilities that are
emitting lead on an on-going basis, such as currently operating lead smelters, is
addressed. Communities should not have to wait until an existing exposure source
shuts down before lead being deposited in the soil is remediated. Waiting until a
source shuts down to mount a clean-up effort—like the effort currently underway at
Exide Technologies in California46— not only leaves communities exposed to lead
contaminated soil for the decades during the operations, but can also mean that a
clean-up never occurs because there are often few funds to address the problem after
the facility closes.

4. EPA should protect the public from exposures to lead resulting from its
manufacture, processing, distribution, use and disposal.
With the reform of the Toxic Substances Control Act (―
TSCA‖), EPA has new authority and a
new mandate to protect human health from toxic chemical substances, including lead. It should
move forward promptly to use that authority to ban or significantly reduce the ongoing
manufacturing, processing, distribution, use and disposal of lead in this country, including the
4
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importation of products containing lead and the domestic production of products containing lead
intended for export.


EPA should commit to prioritize lead as one of the Work Plan chemicals for
immediate risk evaluation and action under the amended TSCA. The scope of the
risk evaluation should include the manufacture, distribution, use and disposal of
industrial and decorative paint, residential paint manufactured for export, lubricants,
products where lead is used as a stabilizer, ceramics, cookware, jewelry and all other
products where the use of lead is not essential. It is unacceptable that these uses are
ongoing despite the well-recognized harms of even low levels of lead exposure.



EPA should also commit to ensure that the risk evaluation process includes a
systematic review of health impacts; and uses current science to evaluate the realworld risks and impacts from lead, including information on multiple types of
exposure or aggregate exposure, and on early-life vulnerability and exposure, to
protect children in overburdened communities.



In 2009, EPA agreed to promptly commence a rulemaking under TSCA to ban lead
wheel weights,47 but it has not moved forward as promised. The United States
Geological Survey estimates that 4.4 million pounds per year of lead enter the
environment due to lost lead wheel weights48 and studies show that about half of the
wheel weights are abraded into small pieces leading to exposure via a variety of
routes.49 Without further delay, EPA should move forward with the rulemaking it
committed to undertake 7 years ago.



EPA should adopt and use health-based action level standards for what constitutes a
lead hazard in indoor dust. In 2009, EPA agreed with evidence that the current
hazard standards established under TSCA may not be sufficiently protective, but the
agency has not moved forward since that time to promulgate a rulemaking to revise
the standards.50 This delay is unacceptable.



EPA should update its standard for what constitutes ―
lead-based paint‖ when
inspections and risk assessments are performed in housing constructed prior to 1978.
Under the current standard, which is established under TSCA, in situ paint that
contains less than 0.5 percent lead by weight, or 5,000 ppm, would not be considered
lead-based paint.51 This outdated and inappropriate standard far exceeds the 0.06
percent by weight, or 600 ppm, threshold the Consumer Product Safety Commission
(―
CPSC‖) used when banning the sale of lead-based paint for residential use in
1978,52 and even further exceeds the 90 ppm threshold that currently applies to lead
in paint sold for residential use.53 As a result, paint with lead well in excess of what
has been banned by CPSC since 1978 is still considered ―
lead-free‖ under TSCA.
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5. The Department of Housing and Urban Development (“HUD”) should protect
children from exposure to lead in housing.


HUD must align the Lead Poisoning Prevention in Certain Residential Structures
regulations (24 C.F.R. Subt. A, Pt. 35) with current science and CDC standards in
order to identify lead hazards before a child is exposed. This includes: updating
HUD‘s definition of lead poisoning to match the CDC reference level;54 replacing
ineffective visual assessment55 with lead hazard risk assessments; updating the
inspection and clearance standards for lead dust, lead dirt, and lead paint; allowing
families a right to move out of a home with lead hazards; and removing the
exemption for zero-bedroom dwelling units.

6. The Consumer Product Safety Commission (“CPSC”) should protect consumers
from lead in household products.
CPSC also has the authority and obligation to protect consumers from lead in household
products.


Although lead in excess of 100 ppm is banned in ―c
hildren‘s products,‖ lead is still
used in other common household products, including ones used by children but which
do not fall within the definition of ―
children‘s products,‖ such as novelty jewelry.56
Many of the remaining products made with lead are sold in dollar stores, which are
disproportionately frequented by low income communities and communities of color.
CPSC should move forward promptly to protect children by banning lead in all
household products and especially in jewelry using its authority under the Federal
Hazardous Substances Act.



CPSC must do more – using its recall authority under the Federal Hazardous
Substances Act – to protect children from lead in products that remain in many
homes, even if they are no longer sold in this country, such as vinyl mini-blinds and
other kinds of plastic that contain lead, which release lead-contaminated dust as the
plastic breaks down.57

7. The Food and Drug Administration should protect the public from lead in personal
care products, as well as in imported food, folk medicines and cosmetics.


Lead acetate is currently permitted and used in various hair conditioning and hair dye
products, with FDA asserting that they are safe because they do not penetrate the
user‘s scalp.58 Even if that were true, these products should not be permitted. FDA‘s
safety findings do not take into account the dangers to children when lead residue
from these leave-in hair products is spread throughout the bathroom and home via the
user‘s hands. As one study noted, ―
Given the requirement to continually reapply these
hair coloring agents, the user becomes a living purveyor of lead contamination.‖59
FDA should immediately withdraw approval of lead acetate as a color additive in hair
dye, and in any other personal care product or cosmetic.
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Lead is also found in a variety of FDA-regulated products imported into this country,
such as traditional folk remedies,60 cosmetics, and contaminated foods — significant
sources of exposure in some communities. FDA must do more to ensure that these
products are lead-free.

8. The Occupational Safety and Health Administration (“OSHA”) should strengthen
protection for workers, including pregnant workers, and reduce workplace-related
lead exposure that can harm both workers and their children.


OSHA should do more to protect workers and their families from exposure to lead.
This includes adopting industry safety standards that follow CDC‘s recommendations
for lead exposure. Under existing, outdated OSHA regulations, workers can legally be
exposed to lead such that their blood lead levels reach 60 μg/dL. In industries with
high potential for lead exposure, such as construction, gun ranges, and battery
reclamation, not only are workers at risk, but their families may also be exposed
through take-home lead dust. Furthermore, since lead crosses the placenta, children
born to lead-exposed workers are at risk for neurodevelopmental impacts and other
adverse health effects.61

9. The Centers for Disease Control (“CDC”) should update its reference level to
communicate the need for all federal, state, and local governments and private
actors to assure stronger protection for children from lead exposure.


CDC should keep its commitment to update its definition of what constitutes an
elevated blood lead ―
reference‖ level this year, and in future years, relying on the
recently released NHANES data.62 The CDC‘s current reference level of 5 μg/dL
(micrograms per deciliter) does not represent a safe blood lead level.63
Indeed, evidence shows harm from lead exposure can occur at much lower levels than
the CDC reference level. For example, the National Toxicology Program has
acknowledged that the following kinds of harm have been demonstrated to occur at
levels below 5 μg/dL:






neurological harm, including cognitive ability (thinking, understanding,
learning, and remembering), achievement, behavior, and ADHD (attention
deficit hyperactivity disorder);
decreased prenatal and postnatal growth and potential impacts on puberty;
decreased hearing;
renal and kidney impacts;
cardiovascular harm.64

Due to such evidence, California‘s Office of Environmental Health Hazard
Assessment has set as a benchmark for action any change in blood lead level of 1.0
μg/dL.65 Unlike the static CDC reference level, this is a more health-protective
standard because it directs action to prevent an incremental increase (regardless of
7
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initial level) that causes a loss of up to one IQ point, along with other harm.66
Notably, a fact sheet on lead prepared by the CHPAC recognizes that a child‘s blood
lead level as low as 0.1 μg/dL could be associated with a one-point IQ loss, as well as
a range of neurological and other health and developmental harms.67
For Additional Information
Earthjustice prepared this proposed lead action agenda with key input from allies and partners.
We warmly welcome additional input on and may update this document as appropriate, going
forward. For additional information, please contact: Eve Gartner (egartner@earthjustice.org,
(212) 845-7376), or Emma Cheuse (echeuse@earthjustice.org, (202) 745-5220).
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About Find It, Fix It, Fund It: A Lead Elimination Action Drive
The Find It, Fix It, Fund It action drive is comprised of over 150 organizations that have been developing
recommendations to address childhood lead poisoning, a disease that is entirely preventable, yet still afflicts over half
a million children annually. The science clearly shows that much of the problem comes from old contaminated water
pipes, windows and lead paint hazards, which we believe can best be addressed through infrastructure improvements
and other reforms. This work can create thousands of jobs and enable our children to reach their full potential. Every
dollar spent on lead hazard control yields at least $17 in benefits. The time has come to eliminate this problem to
enable our children to grow and reach their full potential.

Find It, Fix It, Fund It: A Lead Elimination Action Drive
For details on the action drive, see bit.ly/FindFixLEAD
For more information, contact djacobs@nchh.org

#FindFixFund
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Find It, Fix It, Fund It:
A Lead Elimination Action Drive
Executive Summary

Overview
There are over 535,000 children with elevated blood lead levels in the United States. Childhood exposure to
lead, even at low levels, has lifelong consequences including decreased IQ and cognitive function,
developmental delays, and behavior problems; very high exposures can cause seizures, coma, and even
death. Preventing childhood exposure to lead has a large return on investment; every dollar invested in lead
hazard control results in health, educational, and other societal savings of at least $17.
Effective interventions to reduce exposure to lead in paint, water, soil, and consumer products already exist.
However, the Flint water crisis reminds us that investment in these interventions must not only be
widespread but sustained and that much more needs to be done to eliminate childhood lead poisoning. In
the U.S., 37 million older homes contain lead paint, and 23 million of them have significant lead paint
hazards. An estimated 3.6 million of these homes currently house young children (whose brains are still
developing); children of color and children of low-income households are disproportionately impacted by
lead exposures in these homes. In addition, an estimated 6.1 to 10.2 million homes have lead service lines
for their drinking water, which is the most common reason for lead contamination in water.
In the wake of the Flint crisis and increased national will to address childhood lead poisoning, the National
Center for Healthy Housing and the National Safe and Healthy Housing Coalition convened over 100
organizations to launch Find It, Fix it, Fund It: A Lead Elimination Action Drive. Drive members worked
together to create recommendations so that the new Congress and administration can act quickly in 2017 to
eliminate lead poisoning.
The recommendations included in this document seek to achieve the Find It, Fix It, Fund It action drive’s
goal: to eradicate childhood lead poisoning within five years by eliminating lead exposures from housing,
water, consumer products, and other sources, and to successfully identify children already exposed to lead
and provide needed follow-up services throughout their lives.
Section 1. Locate and Eliminate Sources of Lead Exposure, Modernize Regulations, and Use Science
to Update Standards
Section 2. Surveillance of Blood Lead Levels and Follow-Up Services to Children Exposed to Lead
Section 3. Advance an Aggressive Financing Strategy to Eradicate Lead Poisoning
Section 4. Infrastructure Investment and Workforce Development
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Find It, Fix It, Fund It:
A Lead Elimination Action Drive

Section 1:
Recommended Policies to Locate and Eliminate Sources of Lead Exposure,
Modernize Regulations, and Use Science to Update Standards
Goal
All our children should be healthy, able to learn, and grow into productive adults. Lead poisoning damages
children’s brains. Over the last decades, we have greatly reduced blood lead levels for most children. Now
it’s time to finish the job.
Therefore, we will eradicate childhood lead poisoning within five years by eliminating lead
exposures from housing, water, consumer products, and other sources. We will successfully
identify children already exposed to lead and provide needed follow-up services throughout their
lives.

Where We Are Today
Two of the most significant types of lead contamination afflicting children are housing and drinking water.
Housing lead hazards include not only lead paint but also the contamination it generates in settled dust
inside and soil outside. Water is contaminated by lead used in old pipes, plumbing fixtures, and solder. Both
of these sources are widely dispersed in homes throughout the nation, making finding and eliminating
dangerous exposures difficult.
All too often, we wait until a child is found to have been exposed to lead in order to find and eliminate the
source of lead in the home. This is too late. The policy recommendations provided here will end this reactive
approach by finding and addressing lead sources before they harm a child.1
An estimated 37 million older homes (about a third of the nation’s housing stock) have lead paint. Of these,
approximately 23 million contain deteriorated lead paint or have soil or dust hazards exceeding federal
limits. Of the homes with lead hazards, young children live in an estimated 3.6 million; and approximately
1.1 million are occupied by low-income families with young children.
Yet even in older homes with lead-based paint, much of the paint is, in fact, not leaded. Lead paint is most
concentrated on windows, doors, and trim—although it can vary considerably in any individual home.

1

Finding lead paint and its hazards should be accomplished using a combination risk assessment/inspection. A lead paint
risk assessment finds lead hazards, and when combined with an inspection determines precise locations of lead paint, lead
dust, contaminated soil and leaded pipes and fixtures. Abatement means permanent elimination of lead paint hazards by
building component replacement (such as windows, doors, or trim), paint removal, enclosure, as well as lead service line
and fixture replacement together with corrosion control for water.
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Replacing or enclosing surfaces with lead paint (not just interim controls/maintenance) should be the
ultimate goal.
An estimated 6.1 to 10.2 million homes have lead service lines that connect homes to the water main under
the street. Lead service lines are the most common reason for high levels of lead contamination from water.
Even with good chemical corrosion controls, the lines can release leaded particulates and create
contamination spikes. As a result, the replacement of lead service lines, along with corrosion control and
eventual replacement of leaded fixtures, should be the ultimate goal. This effort is challenging because
many utilities do not have accurate records of where lead service lines are located and lead service lines
are on private property. Finally, we must act to eradicate lead exposures from consumer products.

Policy Recommendations
Note: The designation “TT” indicates a recommendation is to a presidential transition team, “C”
indicates it is to Congress, and “B” indicates it is to both.
Create a Plan. Eliminating lead exposures will require the cooperation of multiple agencies within the
federal government. In 2000, the President’s Task Force Environmental Health and Safety Risks to
Children adopted a unified plan of action across federal agencies. The plan covered 2000-2010 and is
out of date; there is no current goal and budget.
1. Agency heads from the Environmental Protection Agency (EPA), the Department of Housing
and Urban Development (HUD), the Department of Health and Human Services (HHS), the
Department of the Treasury (Treasury), the Consumer Product Safety Commission (CPSC), the
Department of Justice, the Office of Management and Budget, and other Cabinet-level officials
should convene within the first weeks of a new administration as members of the President’s
Task Force on Environmental Health and Safety Risks to Children. The Task Force should
update the 2000 plan, and its members should develop, quantify, and implement the new plan
and interagency budget requests to fulfill their responsibilities to eliminate childhood lead
exposures within five years. [TT; first year]

Identifying Lead Problems in Housing and Drinking Water
The Right to Know. The nation’s current law on disclosing lead problems in housing does not require
determining whether lead is actually present. Instead, the law only requires disclosure of already known
lead hazards; that is, the results of tests previously conducted (if any). But because most homes have
not been inspected, there is usually nothing to be disclosed. Furthermore, the law does not cover
drinking water and disclosure of lead pipes.
2. Congress should amend the disclosure requirements of the Residential Lead-Based Paint
Hazard Reduction Act (Title X of the Housing and Community Development Act of 1992) to
require, prior to obligation under a sale or lease contract, testing (if not previously performed) of
paint, dust, and soil, and a visual inspection of the service line and where available a report from
the water utility to assess if it contains lead. This information must be disclosed to buyers and
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renters. The disclosure will allow remediation to be financed through mortgages or other
financial means in homes to be occupied by children. [C; first 100 days]
3. Congress should require testing for lead and lead hazards and abatement as a condition of FHA
single-family mortgage insurance and require that it be added to the Fannie Mae and Freddie
Mac underwriting standards. (FHA already requires much of this in multifamily mortgage
insurance but does not require it in its single-family mortgage insurance program. 2) [C; first
term]
4. Congress should pass S.2631, the Lead-Safe Housing for Kids Act of 2016, to require HUD to
modify its Lead Safe Housing Rule to require lead risk assessments in the Section 8 Housing
Choice Voucher Program in homes with children instead of the current requirement for a mere
visual examination, which cannot reliably detect lead problems. HUD has existing authority
under the 1937 Housing Act (as amended) to assist states and subdivisions of states to “remedy
the unsafe housing conditions” but did not exercise this authority when its rule was promulgated
in 1999. These homes are eligible for HUD’s lead hazard control program, and
Recommendation 5 in Section 3 provides required funding to carry out the risk assessments
and subsequent abatement of lead paint, dust, and soil hazards. [B; first 100 days]
5. HUD should require city and county-level Assessments of Fair Housing (AFHs) to include lead
paint, dust, and soil hazard data from code enforcement and other available local data sources
where available. The Centers for Disease Control and Prevention (CDC) data on children’s
elevated blood lead levels by county and city or local jurisdiction (where available) should be
included in a map as part of the AFH Data and Mapping tool. Jurisdictions should address the
disproportionate impact of lead poisoning on minority and low-income communities as part of
their AFH. [TT; first 100 days]
Once Is Enough. Frequently, when a child is poisoned in a particular house, the family is moved to
another home without the first home being fixed. Too often, the result is another child who moves into
that first home and is subsequently poisoned. Therefore, once hazards are identified, they need to be
fixed, even if the child leaves, because other children may move into them or visit in the future. In
multifamily housing, a frequent practice is to test only one apartment, even though the others are also
likely to have problems.
6. Congress should amend the Residential Lead-Based Paint Hazard Reduction Act of 1992, (Title
X of the Housing and Community Development Act of 1992) to ensure that homes with hazards
are remediated before being leased. If a poisoned child lives in a multifamily housing unit with
lead hazards, then all similar child-occupied units in the development should be tested, because
it is likely other children are also at risk. [C; first term]

2

For more details, see Recommendations 1 and 2 in Section 3: Recommended Policies to Finance the Eradication of Lead
Poisoning.
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Citizen as Scientist. Certain lead testing methods, such as drinking water sampling and dust testing,
are relatively simple procedures that could be practiced by citizens with proper instruction and support
for interpreting results.
7. EPA and HUD should provide training and grant support to community-based organizations to
assist tenants and low-income homeowners in conducting and reporting their own tests. [TT;
first 100 days]
Eliminating Lead Problems in Housing and Drinking Water
Opening New Windows. Windows have the highest lead paint and lead dust levels compared to all
other building components, particularly older single-pane windows. Replacing windows creates new
jobs, conserves energy, increases home value, creates aesthetic appeal, and eliminates a major
contributor to children’s lead exposure.
8. Create incentives to eliminate lead-contaminated single-pane windows. Congress should
support energy efficient, lead-free window replacement through tax credits and subsidies.
The Department of Energy (DOE), HUD, and other allied programs should all expand window
replacement due to proven large benefits in health, job creation, home value, and energy
savings. 3 [B; first 100 days]
Worst-First: Demolition and Lead Paint. Areas with dilapidated housing and blight are often priorities
for demolition and redevelopment. Demolition and redevelopment are often funded by tax credits,
Community Development Block Grants (CDBG), and private funding; but factors for selection of priority
demolition and redevelopment areas typically do not include lead data either for housing or drinking
water.
9. Congress should require that selection of areas for demolition and redevelopment in CDBG
consolidated plans include consideration of childhood lead poisoning data and requirements
that demolition be completed using dust suppression and other proven methods. CDC should
develop GIS-based maps showing the neighborhoods with the highest prevalence of lead
exposure based on its surveillance system. HUD and the Department of the Treasury should
require the use of such maps in CDBG and home repair and housing tax credit programs, and
Congress should incentivize private investors to finance demolition of the homes with the
greatest, most intractable lead problems. All building redevelopment should include replacement
of lead service lines within the demolition and redevelopment area. [B; first term]
Increase Federal Funding and Support for State and Local Lead Poisoning Prevention
Programs. Please see recommendations in Section 3: Recommended Policies to Finance the
Eradication of Lead Poisoning.

3

For more details, see Recommendation 11 in Section 3: Recommended Policies to Finance the Eradication of Lead
Poisoning.
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Trust but Verify. There is inadequate enforcement of existing lead poisoning prevention laws due to
inadequate staffing or prioritization of lead at federal, state, and local agencies. For example, in FY15,
EPA conducted so few inspections under its lead Renovation, Repair, and Painting Program that a
busy contractor doing five jobs a week would encounter an EPA official on average once every 57
years.
10. HUD and EPA should increase enforcement staffing levels and activities to enforce the
Residential Lead-Based Paint Hazard Reduction Act of 1992 (Title X). 4
[TT; first 100 days]
Close the Federal Rule Loopholes. EPA’s Lead and Copper Rule has been widely criticized for
making replacement of lead service lines a last resort and neglecting public health concerns in its
testing requirements. Most lead-related regulations have not been updated in anywhere from 8-20
years and no longer reflect current science. Although lead-based paint has been banned for residential
and consumer use since 1978, U.S. companies continue to manufacture lead-based paint for sale
abroad, impacting children worldwide – and children in the U.S. when a product containing the paint is
brought into the country. Further, while existing statutory authority affords agencies the opportunity to
address lead contamination in food, consumer products, and ongoing releases to the environment such
as aviation fuel, agencies have been slow to update regulations.
11. EPA should revise the Lead and Copper Rule for drinking water consistent with
recommendations from its National Drinking Water Advisory Council and both (1) extend
corrosion control to all community water systems and (2) improve current corrosion control
practice requirements for all systems. [TT; first year]
12. Federal agencies (including EPA, FDA, HUD, OSHA, and CPSC) should update, keep current,
and enforce their regulations on lead to reflect CDC’s blood lead reference value and current
science related to levels of lead in various sources. In particular, EPA should update its lead
dust standard based on recommendations from its own Science Advisory Board in 2010. [TT;
first 100 days]
13. Congress should prohibit U.S. companies from continuing to make or sell lead paint and other
nonessential uses of lead in products in other countries. [C; first 100 days]
14. Regulatory agencies with appropriate authorities, including EPA, CPSC, and FDA, should
prohibit or severely restrict all nonessential uses of lead. [TT; first term]
15. EPA should complete its regulation of lead-based paint in public and commercial buildings,
which Congress mandated in 1992. [TT; first 100 days]

4

See Recommendations 6 and 7 in Section 3: Recommended Policies to Finance the Eradication of Lead Poisoning on
recommended funding levels to HUD and EPA to achieve this goal.
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Find It, Fix It, Fund It:
A Lead Elimination Action Drive
Section 2:
Recommended Policies for Surveillance of Blood Lead Levels
and Follow-Up Services to Children Exposed to Lead
Goal
All our children should be healthy, able to learn, and grow into productive adults. Lead poisoning damages
children’s brains. Over the last decades, we have greatly reduced blood lead levels for most children. Now
it’s time to finish the job.
Therefore, we will eradicate childhood lead poisoning within five years by eliminating lead
exposures from housing, water, consumer products, and other sources. We will successfully
identify children already exposed to lead and provide needed follow-up services throughout their
lives.

Where We Are Today
Surveillance of children’s blood lead levels provides us with a report card on how well we are protecting
children from lead poisoning – and provides data needed to help those already exposed. That report card
shows that we have made significant progress but that exposures are still at epidemic levels. CDC’s
National Health and Nutrition Examination Survey shows over half a million children with blood lead levels
above CDC’s blood lead reference value, levels that affect academic performance, behavior, and life
success. Indeed, no safe blood lead level in children has been identified.
Screening and surveillance data currently provide the foundation for targeting community prevention
activities to areas where the risk is highest. However, many states and local jurisdictions have antiquated
data systems due to inadequate funding from Congress and CDC. These systems must be modernized and
standardized. Perhaps most critically, as a nation we must expand beyond surveillance just of blood lead
levels to provide surveillance of exposures – so that we can prevent those exposures and protect children
before they are harmed by lead.
Screening and surveillance data are also essential for carrying out needed follow-up services for children
affected by lead. These services include identification and removal of lead sources, adequate nutrition, and
education and behavioral services to support the development of those affected by lead.
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Policy Recommendations
Note: The designation “TT” indicates a recommendation is to a presidential transition team, “C”
indicates it is to Congress, and “B” indicates it is to both.
Implement a Twenty-First Century Blood Lead Surveillance System.
1. Congress should provide funding for the Centers for Disease Control and Prevention (CDC)
Healthy Homes and Lead Poisoning Prevention program to fund blood lead surveillance in all
states. CDC should require funded states to report all blood lead tests in a standardized format
through the Nationally Notifiable Noninfectious Diseases and Conditions reporting system.
Reporting of all blood lead levels to CDC/NIOSH within the noninfectious disease system has
been in place since 2010. Reporting of these tests to the state may be mandated at the state
level; submission to CDC currently is voluntary. Implementation of this recommendation will
require state-based efforts. [B; first 100 days]
2. Congress should amend the Clinical Laboratory Improvement Act (CLIA) or use other
mechanisms to require all healthcare providers and clinical laboratories to report all blood lead
levels to states. [B; first 100 days]
3. CDC should provide resources at the local, state, and federal levels both to support appropriate
professional staff and to update, upgrade, and integrate lead poisoning data systems critical to
surveillance and case coordination efforts. This will allow for rapid assessment of lead poisoning
incidence and targeting of prevention, education and outreach, environmental risk assessment,
and lead hazard reduction by CDC and other federal agencies. [TT; first 100 days]
4. The Centers for Medicare and Medicaid Services (CMS) should require that childhood blood lead
testing follow the guidelines issued by state health departments for medical visits to qualify for
increased reimbursement under the Early and Periodic Screening, Diagnostic and Treatment
Program (EPSDT). [B; first 100 days;]
5. The U.S. Department of Agriculture (USDA) should develop mechanisms for reimbursement for
blood lead testing at Special Supplemental Nutrition for Women, Infants, and Children Program
(WIC) sites, in concert with hemoglobin testing. [TT; first year]
6. Congress should provide additional funding for CDC’s Epidemic Intelligence Service to perform
reviews and investigations of the sources of exposure for children with blood lead levels over 70
µg/dL, because this cohort of children has not experienced a downward trend. [C; first term]
Provide Surveillance of Lead Exposures and Children in the Same System.
7. The administration, working through a cabinet-level interagency task force, should require all
states to report to CDC results for lead concentrations in dust, soil, paint, water, and consumer
products whenever these are measured. [TT; first year]
8. CDC should provide maps for the last five years, linking elevated blood lead level test results,
known risk factors such as age of housing, established presence or absence of lead service
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lines, toxic releases of lead, newly arrived populations, 1 percentage of rental properties, and
available data on lead concentrations in the environment for all states, counties, and
municipalities where a substantial percentage of the children less than six years old has been
tested. In areas where a substantial quantity of children has not been tested, CDC should
provide maps of the screening rate, known risk factors, and lead concentrations in the
environment. CDC should also create a central repository of data on consumer products
containing lead. Note: In areas where few children have been tested, blood lead data does not
provide a reliable estimate of risk. In these instances, demonstrating that there are environmental
risks should prompt testing. [B; first 100 days; agency required to report in one year]
9. CDC should develop data reports that meet the needs of a variety of audiences, including the
number and percentage of children tested and having high blood lead levels for one year age
cohorts by school attendance zone, congressional district, census tract, county, and state.
[B; first 100 days; agency required to report in one year and annually thereafter]
Engage OB/GYN Health Care Providers to Include Environmental Lead Surveillance in Homes
During Pre-Birth Visits.
10. CMS and the Title V Maternal and Child Health Services Block Grant Program should provide
reimbursement of home inspections/risk assessments during visits by all funded home visitors
during pregnancy and early childhood. [TT; first year]
Blood Lead Action Levels and the CDC Reference Value.
11. The National Academies of Sciences, Engineering, and Medicine, in consultation with a cabinetlevel interagency lead task force, should study the implications and feasibility of continuing to link
the CDC reference value for children’s blood lead to regulatory and clinical definitions of “lead
poisoning” including considerations of laboratory proficiency, impact of individualized
interventions at various blood lead concentrations, and equitable distribution of resources. [B;
first 100 days]
Ensure that Children Affected by Lead Receive Timely and Appropriate Services.
12. CMS should incentivize all state Medicaid agencies to provide adequate reimbursement for
comprehensive follow-up services for children affected by lead, including inspection and
environmental follow-up activities, educational home visits, remediation, and developmental
assessment. [TT; first 100 days]
13. The National Institutes of Health (NIH) should develop and fund an agenda of basic and applied
research to identify best practices for educational interventions for children affected by lead. [TT;
first 100 days]

1

Such populations may have elevated blood lead levels and/or bring products from their home countries containing lead
including food, cosmetics, health remedies, and cookware.
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14. The Department of Education should work with state boards of education to ensure that
Individuals with Disabilities Education Act (IDEA) -funded programs include children with a
history of a blood lead level greater than or equal to 5 µg/dL under covered conditions for
eligibility for services and that these children receive remedial and enrichment educational
services as soon as delays are identified. [TT; first 100 days]
15. Congress and the Department of Health and Human Services should fully fund Head Start so
that all eligible three- and four-year-old children can be enrolled in the program. [B; first year]
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Section 3:
Recommended Policies to Advance an Aggressive
Financing Strategy to Eradicate Lead Poisoning
Goal
All our children should be healthy, able to learn, and grow into productive adults. Lead poisoning damages
children’s brains. Over the last decades, we have greatly reduced blood lead levels for most children. Now
it’s time to finish the job.
Therefore, we will eradicate childhood lead poisoning within five years by eliminating lead
exposures from housing, water, consumer products, and other sources. We will successfully
identify children already exposed to lead and provide needed follow-up services throughout their
lives.

Where We Are Today
The nation currently spends an estimated $50.9 billion annually to cover the costs of childhood lead
exposure (2008 dollars). Instead of continuing to absorb these costs, the nation should invest in
prevention. For each dollar spent on controlling lead-based paint hazards, we get at least $17 in
benefits, a cost-effectiveness rivaling vaccines. This investment should come from the private sector,
government, and philanthropy. This section provides recommendations for each.
The cost to abate lead-based paint hazards in housing ranges greatly, from a few hundred dollars to
$30,000 per home. Replacing a lead water service line costs $2,500 to $8,000. With approximately 23
million homes having significant lead paint hazards (3.6 million of which may have young children) and
an estimated 6.1 to 10.2 million lead service lines, the financial commitment needed to eliminate lead is
large, but much less than continuing to absorb the costs of lead exposure.

Policy Recommendations
Note: The designation “TT” indicates a recommendation is to a presidential transition team, “C”
indicates it is to Congress, and “B” indicates it is to both.
Make Lead like Any Other Housing Deficiency: Leverage the Mortgage Market. New purchasers
typically correct housing problems at the time of sale or refinancing. If incentives or requirements for
testing for lead are implemented (in accordance with the “Identifying Lead Problems”
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recommendations) then owners will need access to capital to correct the identified hazards. The federal
government can use its substantial role in the mortgage market to help owners finance control of lead
hazards.
1. The Federal Housing Administration (FHA), Department of Agriculture (USDA), and the
Department of Veterans Affairs (VA) should require a lead risk assessment and abatement of
lead-based paint hazards in pre-1978 structures and identification and replacement of lead
service lines for government insured mortgages. Currently, multifamily properties receiving FHA
mortgage insurance are subject to the Department of Housing and Urban Development’s (HUD)
lead-safe housing rule, but for single-family properties, FHA only requires that the “[m]ortgagee
must confirm that the Property is free of lead paint hazards,” based on the absence of past
reports and a visual assessment, not an actual risk assessment—and there is no abatement
requirement. FHA requires lead-free pipes for new wells, but existing lead service lines are not
addressed. [TT; first 100 days]
2. Government-sponsored enterprises (especially the Federal National Mortgage Association
[Fannie Mae] and the Federal Home Loan Mortgage Corporation [Freddie Mac]) should require
a lead risk assessment and abatement of lead-based paint hazards in pre-1978 structures and
identification and replacement of lead service lines for mortgages added to their portfolios.
Currently, despite a requirement that properties meet underwriting criteria of being “safe, sound,
and structurally secure,” no effort is made to identify lead hazards that could put the value of the
property in jeopardy if later discovered. [TT; first 100 days]
3. HUD should allow 203(k) rehabilitation loans to include lead service line replacement and the
Department should promote using these loans for lead-based paint abatement. 203(k) loans are
underutilized, and many homebuyers are unfamiliar with the option to increase their mortgage
loan amount to be able to easily cover the cost of abatement. Additionally, HUD should create a
“Healthy Homes Mortgage,” similar to its Energy Efficient Mortgage (EEM), to finance lead
abatement and other healthy housing improvements. [TT; first 100 days]
Ensure Federal Resources Address the Problem and Incentivize the Private Market. To
address lead hazards effectively, Congress should ensure that its appropriations actually make
affordable, public, and subsidized housing safe for children and that it provides resources for states
to implement federally mandated programs. Further, old single-pane windows are known to have
the worst lead contamination compared to other building components. Replacement of those
windows with Energy Star windows creates jobs, improves home value, and eliminates a major
contributor to lead exposure.
4. Congress should provide adequate appropriations for HUD to support abatement in low-income
housing as well as to enforce its lead regulations. Congress should provide HUD $2.5 billion
annually for each of five years ($12.5 billion total) to provide abatement of lead dust, paint, and
soil hazards including window replacement in the estimated 1.25 million low-income pre-1960
units with lead hazards occupied by or likely to be occupied by children under six years old
where risks are greatest, including housing choice voucher units. Congress should also provide
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an additional $25 million annually to HUD to increase enforcement of its Lead Safe Housing
Rule. [C; first term]
5. Congress should provide adequate appropriations for grants to states to oversee federally
mandated licensing of lead risk assessors, inspectors, and abatement contractors, all of which
are expected to grow in the coming years. Specifically, Congress should provide $25 million
annually in new funding for EPA’s lead-based paint program and related state grants. [C; first
term]
6. Congress should appropriate $50 million to fund grants to all states for lead surveillance,
coordination of appropriate interventions and risk communication, and tracking progress at
removing sources of lead exposure through the Centers for Disease Control and Prevention’s
(CDC) Healthy Homes and Lead Poisoning Prevention Program. The level of assistance to
states should be based on the extent and scope of the problem. [C; first term]
7. Congress should expand funding of the Community Development Block Grant (CDBG) program,
and make explicit authorization to address lead service lines as an eligible activity. Additionally,
HUD should require localities to include specific plans for lead-based paint and lead service line
elimination in their consolidated plans. [B; first 100 days]
8. Congress should pass the Home Lead Safety Tax Credit Act of 2016 (S. 2573) that establishes
a tax credit for income-qualified owners of pre-1978 homes who conduct lead hazard
remediation in their property. The Department of Treasury should issue a ruling allowing lead
abatement to be universally considered a medical expense for tax purposes, including utilization
of Health Savings Accounts for this purpose. [B, first 100 days]
9. Congress should incentivize private investment in lead-based paint abatement and lead service
line replacement by creating a very-low- or no-interest loan program accessible to home and
building owners, with the option for forgivable loans for income-qualified applicants. The
program should be available as a direct loan product, as well as a program in partnership with
local lenders or nonprofit agencies who can provide a turnkey solution for owners to identify,
finance, and abate lead. [C; first 100 days]
10. The Department of the Treasury should require that projects receiving Low-Income Housing Tax
Credits are in compliance with Subpart J of HUD’s Lead Safe Housing Rule governing
rehabilitation work. Treasury should also require that all Qualified Allocation Plans specifically
require the determination and elimination of lead-based paint hazards and lead service lines.
[TT; first 100 days]
11. Federal agencies and Congress should ensure that the Weatherization Assistance Program,
LIHEAP, and other federal programs supporting energy efficiency recognize the health benefits
and cost savings of window replacement. The Department of Energy (DOE) should expand and
standardize its Weatherization Plus Health Initiative, as well as include the health benefits from
eliminated lead exposure in the calculation of the savings-to-investment ratio (SIR) that
determines measures taken in a home. DOE should also work with state energy offices and
public utility regulators to examine adding similar benefit adjustments to utility efficiency
programs. [B, first term]
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Encourage Philanthropic Investment. Private sector and federal agency activities should be well
coordinated with the philanthropic community to target investments in lead elimination.
12. Congress should authorize a Lead Poisoning Prevention Pay for Success (PFS) Project to
demonstrate that actual cost savings are realizable by evaluating the long term return on
investment in medical, educational, criminal justice, taxable income, and other benefits. PFS is
a contractual arrangement that allows for evidence-based programs to be funded by
investments from philanthropic and private entities which in turn earn a return on investment
through success payments based solely on the achievement of measured outcomes. [B; first
term]
13. HUD, HHS (Department of Health and Human Services), and EPA should convene a funders’
roundtable of national and local foundations with an interest in environmental health or safe
affordable housing with the goal of engaging the philanthropic community to collaborate in
identifying and filling gaps in a national lead elimination plan. In addition to foundation support
for local capacity of lead poisoning prevention activities, the philanthropic community should
create matching funds for public lead hazard control funds. [TT; first 100 days]
14. The Department of the Treasury (through the Internal Revenue Service) and HHS should
coordinate on facilitating the inclusion of lead elimination in the community health needs
assessments required of nonprofit hospitals under the Affordable Care Act. The agencies
should also work to develop effective mechanisms in cooperation with HUD for hospitals to
invest in lead elimination in their communities and have these measures count towards their
community benefit obligations. This could include partnership with HUD lead hazard control
grantees, local lead poisoning prevention programs, or CDBG-funded programs. The Treasury
should report the utilization of community benefit dollars for lead elimination. [TT; first 100 days]
Improve Environments to Improve Health. The nation should promote cost-saving investments
from Medicaid and other health insurance companies and providers. The cost of the continued
presence of lead in housing is borne in part by health insurers in the form of increased medical care
for exposed children.
15. HHS, through the Centers for Medicare & Medicaid Services (CMS), should expand pilot
programs, and Congress should ultimately create a uniform policy for funding lead risk
assessments, lead abatement, and lead service line replacement for Medicaid recipients
otherwise unable to do so. Rhode Island notably obtained a Section 1115 waiver to allow
window replacement in select Medicaid participants’ homes using savings obtained from other
changes. Michigan also recently received a Medicaid waiver to fund lead paint abatement and
water pipe replacement. Other states have requested waivers with mixed success. CMS should
encourage and support additional pilot efforts and expand them nationwide without requiring
states to obtain waivers first. [B; first term]
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Polluter Pays. Despite ample evidence of the potential for lead-based paint to harm children dating
back to the early 1900s, U.S. paint and lead companies continued to manufacture and promote
residential lead-based paint and lead water pipes into the 1970s, and some of them even continue
to manufacture leaded paint for export. The actions of these companies have frequently left
property owners and investors, as well as the federal government, unfairly responsible for cleaning
the mess they created.
16. Congress should require the paint industry to be held accountable and contribute to a lead
elimination fund through a special fee or corporate tax (similar to the “Superfund” tax on
petroleum created by CERCLA). The attorney general should examine opportunities to recover
the costs of federal lead elimination efforts from the industry and Congress should consider
legislative changes necessary to ensure that lead industry members can be held liable on the
basis of market share or public nuisance law. [B; first term]
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Find It, Fix It, Fund It:
A Lead Elimination Action Drive
Section 4:
Recommendations for Infrastructure Investment and Workforce Development

Goal
All our children should be healthy, able to learn, and grow into productive adults. Lead poisoning damages
children’s brains. Over the last decades, we have greatly reduced blood lead levels for most children. Now
it’s time to finish the job.
Therefore, we will eradicate childhood lead poisoning within five years by eliminating lead
exposures from housing, water, consumer products, and other sources. We will successfully
identify children already exposed to lead and provide needed follow-up services throughout their
lives.

Where We Are Today
Twenty-three million homes contain lead-based paint hazards, and 6.1 to 10.2 million homes have lead
service lines to supply water to their home. Infrastructure investments to eliminate lead hazards in highrisk homes and replace lead service lines have multiple benefits: They mitigate the high costs of lead
poisoning and can offer employment. Every dollar invested in infrastructure creates $1.75 in related
economic activities. Cleaning up lead hazards in the most at-risk homes will create an estimated 50,000
to 75,000 jobs, with tens of thousands more for moderate risk homes. More than 144,000 jobs can be
created to replace lead service lines.
When workforce development and the resulting employment opportunity are provided to members of
communities that have been disproportionately impacted by lead’s toxic legacy, the benefits of
investment are even greater. By providing unemployed, underemployed, and re-entry residents with
training, green jobs certifications, and the living wages, family-friendly benefits, safe working conditions,
and employment experience that high-road jobs provide, these investments help to restore the health of
lead-impacted communities. Community health increases as homes are made safer, career pathways
out of poverty are created, recidivism is reduced, and the need for continuing reliance on direct
government financial support declines. Community health is further improved when the products used
to abate lead in homes and replace leaded water pipes are carefully evaluated to ensure that they are
domestically manufactured whenever possible, fairly made, and safe for workers and occupants.
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Policy Recommendations
Note: The designation “TT” indicates a recommendation is to a presidential transition team, “C”
indicates it is to Congress, and “B” indicates it is to both.
Recommendations to ensure workforce development and the creation of high-road jobs in the
construction sectors that will be responsible for remediating lead-based paint hazards and
replacing lead service lines.
1. Congress should address lead poisoning prevention and related worker training needs as part
of its infrastructure programs. While infrastructure has traditionally focused on roads, bridges,
and facilities, ensuring safe and healthy living spaces should be made a priority. Abating leadbased paint in housing and replacing lead service lines should be considered a critical
component of our nation’s infrastructure. Congress should enact infrastructure policies that
support and enforce the creation of high-road jobs, which offer effective training, living wages,
safe working conditions, opportunities for advancement, and family-friendly benefits. [C; first 100
days]
2. Secure increased funding in private and other government spending for infrastructure and
workforce development including local match funding for federal investments. [B; first term]
3. While it is relatively straightforward to provide training to tradespersons on working safely
around lead, many localities lack plumbers and carpenters with the skills necessary to perform
the underlying tasks that are part of lead abatement work. Funding should be provided to
apprenticeship programs, vocational schools, and community colleges, including those in small
and midsized cities, to undertake this training. [C; first term]
4. Congress must provide additional funding to support access to “lead professional” training –
both lead inspection and lead hazard reduction – to support increased demand based on other
policies recommended by Find It, Fix It, Fund It and to expand green job career pathways. The
Department of Labor’s training programs should coordinate with the Environmental Protection
Agency (EPA) and its delegated states to ensure that the supply of training providers meets
training demands and that the supply of lead professionals is adequate. The agencies should
conduct surveys to determine the market capacity and unmet needs. [B; first 100 days]
5. Congress should provide appropriate funding to support low- to no-cost training in lead-safe
work practices required under EPA’s Renovation, Repair, and Painting (RRP) rule and should
amend Title X to eliminate the requirement that EPA set licensure and certification fees to cover
the cost of administering these programs. Under the current requirement, small contractors and
individuals often find the cost of licensure or certification to be a substantial barrier to entry;
these trainees should be exempt from the fees set by EPA. EPA should also use its grant
guidelines to encourage delegated state programs to likewise reduce or eliminate certification
and licensure fees for these trainees. This is especially problematic for the wide-ranging RRP
program, which targets a large number of small businesses. [C; first 100 days]
6. The Department of Housing and Urban Development (HUD) should ensure that the letter and
spirit of Section 3 requirements for low-income employment opportunities are being met in the
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lead grants it funds, and Congress should expand requirements for ensuring opportunities for
minority and female hiring in future lead grant funding awards. While grantees receiving HUD
funds are required to meet Section 3 requirements for directing training offered to low- and verylow-income persons residing in the communities served by the program and to contract with
eligible businesses that substantially employ and/or train such persons, many grantees have
been unable to expand the local, minority, and woman-owned businesses. To address this,
additional technical support, increased allocation of funds to training, and additional monitoring
will be necessary. [B; first 100 days]
7. Congress should support adequate environmental health staffing in targeted states and require
all 50 states and the District of Columbia to have their environmental health workforce receive a
verifiable certification or credential of environmental health knowledge to ensure that all
decisions and services provided are based on current science and best practices in the field. [C;
first term]

Recommendations to ensure that the replacement products for lead-based paint and lead pipe
are inherently safer.
8. Congress should amend Title X and the Safe Drinking Water Act to require HUD and EPA to
develop and enforce purchasing specifications for products that are permissible for use by
contractors who perform lead service line replacements and who conduct lead hazard reduction
work. These specifications would ensure that materials used are genuinely safer and do not
introduce new types of hazards. The specifications should also favor domestically manufactured
products to the greatest extent practical. The agencies should introduce requirements to the
greatest extent feasible under existing authorities for new funded federal efforts.
[B; first 100 days]
Recommendations to ensure that state and local government workforces have the skills and
resources necessary to monitor and enforce lead poisoning prevention efforts.
9. State and local government staff working at health and housing agencies need increased
technical assistance on lead elimination and leadership development opportunities. Congress
should appropriate $25 million for use by the Department of Health and Human Services (HHS),
EPA, and HUD to provide expanded training for state and local government staff on topics
related to the successful implementation of lead elimination plans, including public health data
analysis, code enforcement, and project and program management. Funding should also
support the creation of fellowship programs in collaboration with interested state and local
governments to support the placement of executive-level lead elimination coordinators who
would oversee the implementation of local elimination plans. [C; first term]
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EXECUTIVE SUMMARY
Lead exposure has been linked to a number of health effects in children. The United States has made
tremendous progress in reducing lead exposure, resulting in lower childhood blood lead levels over time. This
progress has resulted, in part, from the enforcement of multiple U.S. regulations and implementation of numerous
federal programs that aim to reduce childhood lead exposures or ameliorate its effects.
Today, about 3.6 million U.S. families with a child under age 6 years live in a home with one or more
conditions that can expose their child to levels of lead that the U.S. Environmental Protection Agency (EPA)
considers hazardous. The Centers for Disease Control and Prevention (CDC) uses a reference level of
5 micrograms of lead per deciliter of blood (μg/dL) to identify children whose blood lead levels are much higher
than most children’s levels and recommend initiation of public health actions. Approximately 500,000 children
ages 1 to 5 years exceed the reference level, which is based on the U.S. population of children ages 1 to
5 years who are in the highest 2.5% of children when tested
for lead in their blood. However, no safe blood lead level in
children has been identified.
The federal government’s actions to decrease lead
exposure to children in the United States are diverse, and
span nine federal agencies and departments. This report,
Key Federal Programs to Reduce Childhood Lead Exposures
and Eliminate Associated Health Impacts, was compiled by
the President’s Task Force on Environmental Health Risks and
Safety Risks to Children (Task Force), which was established
in 1997 by Executive Order 13045. In 2000, the Task Force
published Eliminating Childhood Lead Poisoning: A Federal
Strategy Targeting Lead Paint Hazards (Strategy). The Strategy
put forward a set of recommendations aimed at eliminating
childhood lead poisoning in the United States as a major
public health problem by the year 2010. It focused primarily on
expanding efforts to correct lead paint hazards (especially in
low-income housing), which continues to be a major source of
lead exposure for children.
However, it is clear that addressing lead exposures in the
United States requires consideration of sources of lead exposure
beyond that of lead paint to include, among others, drinking
water, soil and consumer products.
Reviewing federal efforts that address multiple sources of
lead exposure in children is a renewed priority for the Task
Force.
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This report includes the following:
| Current data on the blood lead levels of children in the United States;
| Known sources of childhood lead exposures;
| Associated effects on the health and well-being of children;
| The effectiveness of primary prevention and intervention measures; and
| The current status of efforts by nine federal agencies to address lead – the Consumer Product Safety Commission
(CPSC), the Department of Agriculture (USDA), the Department of Education (ED), the Department of Health &
Human Services (HHS), the Department of Housing and Urban Development (HUD), the Department of Justice
(DOJ), the Department of Labor (DOL), the Department of Transportation (DOT), and the EPA.
Federal efforts include a wide range of activities such as research, surveillance, regulation and enforcement,
and funding for community interventions and educational outreach. Most activities are integrated from the federal
level to regional offices, state and local governments, and community stakeholder groups so that the intended
benefits can reach target populations such as pre-school and low-income children, health educators, school
officials, early care and education providers, industrial workers and renovation contractors. Even though the
activities identified in this report are in many ways comprehensive and effective, improvements are still needed as
elevated blood lead levels continue to persist in a small percentage of young children.
Furthermore, children are not exposed equally to lead, nor suffer its consequences in the same way. These
disparities unduly burden minority families and low-income families and their communities.
This report brings together, for the first time, descriptions of federal efforts currently planned or underway to
address all sources of lead exposure in children. This report is a step toward a renewed collaborative effort to
address lead exposures in children in the United States, and it provides a basis for the development of a new
strategy to further reduce childhood lead exposure.
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SECTION 1:
Background
Executive Order 13045, issued in 1997,1 established the President’s Task Force on Environmental Health Risks
and Safety Risks to Children (Task Force). The Secretary of HHS and the Administrator of the EPA co-chair the Task
Force, which comprises representatives of 17 federal departments and agencies and White House offices. It is
charged with the following:
| Identifying priority issues of environmental health and safety risks to children that are best addressed through
interagency efforts;
| Developing strategies to protect children’s environmental health and safety;
| Recommending and implementing interagency actions; and
| Communicating information to federal, state and local decision makers for use in protecting children from
environmental health and safety risks.
In 2000, the Task Force published Eliminating Childhood Lead
Poisoning: A Federal Strategy Targeting Lead Paint Hazards (Strategy).2
The Strategy put forward a set of recommendations aimed at eliminating
childhood lead poisoning in the United States. It focused primarily on
expanding efforts to correct lead-paint hazards (especially in low-income
housing), a major source of lead exposure for children. Although children’s
blood lead levels have fallen significantly on a national level since the
publication of the Strategy, exposures to lead, particularly lead paint
and dust from lead paint in older houses, still pose risks to the health and
well-being of America’s children. Further, it is clear that addressing lead
exposures in the United States requires consideration of sources of lead
exposure beyond that of lead paint to include, among others, drinking
water and consumer products. Recent revelations of lead exposure to
children — in Flint, Michigan through drinking water and to children in
East Chicago, Indiana through contaminated soil and lead dust from past
industrial activities — demonstrate that children are not exposed equally
to lead, nor suffer its consequences in the same way. These disparities
unduly burden minority families and low-income families and their
communities. Addressing these exposures is a matter of environmental
justice.
Bringing together federal efforts that address multiple sources of lead
exposure in children is a renewed priority for the Task Force.
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SECTION 2:
Blood Lead Levels, Health Effects
and Sources of Exposures
CHILDREN’S BLOOD LEAD LEVELS
The United States has made tremendous progress in reducing lead exposure, resulting in lower childhood
blood lead levels over time. This progress has resulted, in part, from the existence, implementation, training and
enforcement of multiple U.S. laws and regulations that aim to reduce childhood lead exposures. Regulations are
issued by agencies as part of implementing the laws covering their programs. Figure 1 shows the impact of laws
and regulations on the blood lead levels of children aged 1 to 5 years from 1972–2012.
The largest declines in blood lead levels occurred from the 1970s to the 1990s following the elimination of lead in
motor-vehicle gasoline, the ban on lead paint for residential use, removal of lead from solder in food cans, bans on the
use of lead pipes and plumbing fixtures and other limitations on the uses of lead (Figure 1). Declines in childhood
blood lead levels have continued through 2013–2014.11

FIGURE 1

Source: Brown MJ and Falk H. Toolkit for establishing laws to control the use of lead paint. Module C.iii.
Conducting blood lead prevalence studies. Global Alliance to Eliminate Lead Paint (2016).
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According to the Centers for Disease Control and Prevention (CDC) National Health and Nutrition Examination
Survey (NHANES), a population-based survey to assess the health and nutritional status of adults and children in
the United States and to determine the prevalence of major diseases and associated risk factors, as well as the EPA
America’s Children and the Environment report, the median concentration of lead in the blood of children ages 1 to
5 years dropped from 15 µg/dL in 1976–1980 to 0.7 µg/dL in 2013–2014, a decrease of 95 percent (Figure 2).11,8
The concentration of lead in blood at the 95th percentile in children ages 1 to 5 years dropped from 28 µg/dL in
1976–1980 to 2.2 µg/dL in 2013–2014, a decrease of 92 percent.8, 11
Despite the continued decline of blood lead levels in children, lead exposure remains a significant health
concern for children. Today, about 3.6 million U.S. families with a child under age 6 years live in a home with one
or more conditions that can expose their child to levels of lead that the EPA considers hazardous.4

FIGURE 2

https://www.epa.gov/ace/biomonitoring-lead
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There are approximately 500,000 children ages 1 to 5 years with blood lead levels at or above 5 μg/dL,
the reference level at which the CDC currently recommends public health actions be initiated. Childhood lead
exposures associated with harmful effects persist. Primary prevention, which addresses conditions that cause
exposure before a child is exposed, is still the best strategy to protect children. This is in contrast to secondary
prevention, which is the identification and management of individual cases after exposures have already caused
elevated blood lead levels.
Lead exposure is not equal for all children – national data suggest disparities exist by race/ethnicity and
income, as illustrated by Figure 3. Average blood lead levels remain higher among non-Hispanic black children
when compared to Mexican-American and non-Hispanic white children.11 Non-Hispanic black children, children
living in families below the poverty level12 and children living in older housing have significantly higher risk for
higher blood lead levels.11 Based on data from 2009–2012, children ages 1 to 5 years in families with incomes
below poverty level had a 95th-percentile blood lead level of 4.3 µg/dL, which was significantly higher than
similarly aged children among families at or above the poverty level (2.6 µg/dL).11

FIGURE 3

https://www.epa.gov/ace/biomonitoring-lead
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These disparities unduly burden minority families and low-income families, as well as their communities. In
response to Executive Order 12898, federal agencies must achieve environmental justice in minority populations and
low-income populations, as part of their missions. This would include addressing the disproportionate effects of lead
exposure.13 The activities of the Task Force member agencies help fulfill this federal environmental justice responsibility.

REFERENCE LEVEL
Until 2012, children under age 6 years were identified by the CDC as having a blood lead “level of concern”
if the test result was greater than or equal to 10 µg/dL of lead in blood. The CDC no longer uses the term “level of
concern,” but, as of mid-2016, began to use a reference level of 5 µg/dL of lead in blood to identify children with
blood lead levels that indicate an elevated source of exposure in the child’s environment.9,10
The 5 µg/dL reference level is based on the 97.5th percentile of the NHANES results for blood lead distribution
in U.S. children ages 1 to 5 years. However, no safe blood lead level in children has been identified. The
reference level as of the publication of this report is based on NHANES data from 2007–2008 and 2009–2010.
As part of its four-year review cycle for the reference level, the CDC is analyzing the 2011–2012 and 2013–2014
sets of NHANES data to identify the 97.5th percentile of blood lead distribution in children. Once that figure is
calculated, the CDC will determine whether to update the reference level.
In the past, blood lead results below 10 μg/dL may or may not have been reported to parents by healthcare
providers or clinics because the results were below the CDC’s “level of concern.” The new lower value means that
more children will likely be identified as having lead exposure, prompting mandatory reporting and thus allowing
parents, doctors, public health officials and communities to take action earlier to intervene to mitigate effects and
to reduce affected children’s future exposure to lead.

HEALTH EFFECTS OF LEAD
Lead exposure has been linked to a number of health effects in children (Table 1). Generally, higher levels of
lead in the body are associated with a higher incidence and severity of health effects. For example, extremely
high blood lead levels (greater than 80 µg/dL) can induce convulsions and cause loss of muscle control and even
death. Very high blood lead levels (greater than 40 μg/dL) are associated with severe health effects, some with
observable symptoms including abdominal pain, vomiting, anorexia, constipation and colic. Even at significantly
lower levels of exposure, there can be serious consequences for children. Blood lead levels less than 10 μg/dL
are associated with increases in behavioral effects and decreases in hearing, cognitive function and postnatal
growth. Some levels in children at least 8 years old are associated with delayed puberty. Some of the same health
effects are associated with even lower blood lead levels (less than 5 μg/dL) including decreased cognitive function
(lower IQ scores, decreased academic achievement) and increased behavioral effects (behavioral problems and
attention-related behaviors).6,8 Limited evidence also suggests that blood lead levels less than 5 µg/dL may be
associated with additional health effects, such as reduced kidney function in children at least 12 years of age and
delayed puberty.5,6,9 The National Toxicology Program’s Monograph on the Health Effects of Low-Level Lead, Table
1.2, and the EPA’s Integrated Science Assessment for Lead, Table ES-1, provide detailed listings of health effects of
lead in children.5,9
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Table 1. Summary of children’s health effects by blood lead level (µg/dL)9,10
This table lists the major health effects with the strongest evidence and the blood lead level for which the
highest-confidence conclusion has been reached, i.e., causal relationship (EPA, 2013) or sufficient evidence (NTP,
2012) of health effect. There are additional conclusions suggestive of a causal relationship (EPA, 2013) or limited
evidence (NTP, 2012) for some of these effects and others at lower blood lead levels (see EPA, 2013; NTP, 2012;
ATSDR, 2007 for additional details).5,6,7
Blood Lead Level

Sufficient Evidence or Causal Determination of Children’s Health Effects

Below 5 µg/dL

Nervous System Effects:
| Cognitive function: Decreases in IQ, academic achievement, specific cognitive
measures
| Externalizing behaviors: Increased incidence of attention-related and problem
behaviors
Effects listed above PLUS

Below 10 µg/dL

Nervous System Effects:
| Auditory function: decreased hearing
Reproductive and Developmental Effects:
| Reduced postnatal growth
| Delayed puberty for girls and boys
Effects listed above PLUS

10-40 µg/dL

Nervous System Effects:
| Nerve function: slower nerve conduction
Blood Effects:
| Decreased hemoglobin, anemia
Effects listed above PLUS

40-80 µg/dL

Gastrointestinal Effects:
| Abdominal pain, constipation, colic, anorexia and vomiting
Effects listed above PLUS

Above 80 µg/dL

Nervous System Effects:
| Severe neural effects: convulsions, coma, loss of voluntary muscle control and death
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SOURCES OF EXPOSURE
Primary prevention is still the best strategy to protect children
from lead, and consideration of multiple sources of lead exposure
is critical. It is important to recognize that there are multiple ways
children can be exposed to lead that may differ by regions and
households. While lead paint and dust may be the main source
of exposure for many children, there are other sources that can
result in higher blood lead levels. For example, based on case
studies in Arizona, the CDC estimated that the source of lead in
more than 30 percent of children with elevated blood lead levels
could be attributed to non-paint sources such as folk remedies
and pottery.14 Lead may be found in air, water, soil, dust, food
and consumer products. Lead and lead compounds from past
human activities present the largest source of exposure to U.S.
children. Infants and children are at greater risk of being exposed
to lead because of their activity patterns, such as crawling,
frequent hand-to-mouth activity and intentional ingestion of
nonfood items, which is known as pica behavior. Also, for their
size, children drink more and eat more compared to adults.
For pregnant or lactating women exposed to lead, turnover of
maternal bone releases accumulated lead into the blood, which
may cross the placenta to the fetus or be secreted into breast
milk.3
Elevated blood lead levels and even deaths have been
associated with inadequately controlled sources, including ethnic
remedies and goods, consumer products and food-related items
such as ceramics used to serve food. Lead in public drinking water
and in older urban centers remain exposure sources in many areas.
Common sources of lead exposure include the following:
| Lead-based paint: A large source of lead exposure for children continues to be lead-containing dust
and chips from deteriorating lead-based paint. Lead paint in old housing and buildings can break down
over time, depositing in and around homes as dust and in soil. When lead-based paint is disturbed during
a renovation, repair or painting activity, it can further create a lead hazard. The most recent national
survey estimated that 37.1 million homes in the United States have lead-based paint, and 23.2 million
homes have one or more significant lead-based paint hazards (i.e., significant amounts of deteriorated
lead-based paint or elevated levels of lead in soil or house dust).4
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| Soil and yards: Soil in yards, playgrounds and elsewhere in the community can be impacted from past
and current sources, including exterior lead-based paint that chips and mixes with soil, former and current
industrial releases to the atmosphere that contain lead, lead deposition from the air due to the former use
of leaded gasoline or contaminated waste sites.
| Water: Lead can be found in groundwater and surface water surrounding certain industrial and mining
areas, but is rarely found in drinking water at the source. Lead enters drinking water when leaded pipes,
solder and plumbing fixtures corrode, as well as from corroded galvanized piping, due to inadequately or
improperly treated water, especially where the water has high or low acidity or low mineral content.
| Outdoor air: Sources of lead emissions in the United States include ore and metal processing, leaded
aviation fuel and other industrial sources. The highest air concentrations of lead are found near lead
smelters.
| Manufactured products: Some products, including toys, cosmetics and jewelry may contain leadbased paint or lead in the materials.
| Food: Certain food and liquid containers, such as lead-glazed pottery or porcelain, may contain lead
that can leach into food and liquids.
| Hobbies and work exposure: Occupational take-home exposures to lead (via work clothes) and
hobbies/recreational activities involving lead can be sources of childhood lead exposure.
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SECTION 3:
Protecting All Children
R E D U C I N G T H E H E A L T H I M PA C T S O F L E A D I N
EXPOSED CHILDREN
The most effective way to avert the harmful effects of lead in children is through primary prevention, which
aims to address conditions that cause exposure before a child is exposed. This includes lead-hazard control
of a property via cleaning; maintenance and mitigation to address paint in housing; educational interventions,
such as at-home visits; and measures to prevent the dispersal of lead in the environment, such as regulation and
new technologies that decrease harmful uses of lead.
The significant number of children with blood lead levels associated
with adverse effects makes it critically important to identify and, where
found, promptly address the immediate and underlying causes of the
elevated blood lead level and also treat lead-related cognitive and
neurobehavioral effects.
Prevention requires the removal or reduction of lead in a child’s
environment before exposure occurs. Partnerships among federal, state
and community programs are essential to ensure that primary prevention
strategies are designed and implemented successfully.
While primary prevention is the desired outcome, secondary
prevention is also needed because thousands of U.S. children already
have elevated blood lead levels. Intervention for them is critical.
Management of these cases includes elimination or remediation of
environmental sources of lead, nutritional education and intervention,
behavioral and developmental interventions, early education programs,
and medical management.4,15,16,17
Nutritional Intervention: Children with elevated blood lead at
or above 5 µg/dL are often at risk for poor nutrition related to their
socio-economic status. Nutritional education and support is critical
to make sure that at-risk children receive a well-balanced and ageappropriate diet high in calcium, iron and vitamin C, nutrients that may
help keep lead from being absorbed. A variety of programs offering
nutritional intervention are available, as exemplified by the Women,
Infant, and Children (WIC) program.18,19 Numerous opportunities exist
to increase synergism between lead poisoning prevention and WIC programs, including increases in crossprogram education and outreach, and co-location of WIC and blood lead testing sites.
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Developmental Interventions that can be considered are:
| Provide regular developmental and behavioral screening
for all children with valid and reliable screening tools for
early identification of risks and needs.
| Long-term developmental surveillance to screen for lead’s
adverse effects on cognition, school performance and
behavior (e.g., hyperactivity, ADHD). This surveillance
should continue beyond age 6 years for the normalization
of blood lead.
| Include a history of a child’s blood lead results in the
child’s medical record.
| Quickly identify emerging difficulties at critical educational
transition points in childhood, and watch for behaviors
that interfere with learning, such as inattention and
distractibility.
| Consider a referral of children experiencing
neurodevelopmental problems for a thorough diagnostic
evaluation and be advocates for the child to receive
assistance.
Medical Intervention: Chelation therapy is a medical procedure that involves the administration of
chemical chelating agents to remove heavy metals (lead and others) from the body. Guidance regarding the
consideration of chelation therapy is linked to a child’s having a blood lead test result greater than, or equal
to, 45 µg/dL. Chelation therapy is not recommended for lower blood lead levels as it has not proven to be
effective with blood lead levels between 20 and 44 µg/dL.

SECTION 4:
U.S. Federal Regulations and Guidance
The United States has many regulations to address lead exposures in children. Table 2 lists the lead regulations
of five federal agencies. The regulations are published in the Code of Federal Regulations (CFR), which is divided
into titles (e.g., title 16, Commercial Practices), parts (e.g., part 1500, Hazardous Substances and Articles; Administration and Enforcement Regulations), and sections (e.g., 1500.17, Banned Hazardous Substances); see the table’s
listing of 16 CFR § 1500.17 as an example.

149

Key Federal Programs to Reduce Childhood Lead Exposures and Eliminate Associated Health Impacts| 13

Ta b l e 2 .

U.S. federal regulations and guidance to address lead exposures for children

Agency

Lead source

Consumer Product
Safety Commission

Code of Federal Regulation
references

Section title

Candle wicks

Banned Hazardous Substances

16 CFR § 1500.17

-

Children’s products containing lead

Children’s Products Containing Lead: Consumer Product Safety Improvement Act of 2008

16 CFR §§ 1500.87–1500.88
1500.90–1500.91

-

Paint/coatings

Ban of Lead-Containing Paint and Certain Consumer Products Bearing
Lead-Containing Paint

16 CFR §§ 1303.1 - 1303.5

Ambient (outdoor) Air - Monitoring

Ambient Air Monitoring Reference and Equivalent Methods, Test Procedure
for Methods for Lead

40 CFR § 53.33

-

Ambient (outdoor) Air - Monitoring

Ambient Air Quality Surveillance - Subpart B Monitoring Network, Quality
Assurance Requirements, Network Design Criteria, Monitor Path Siting
Criteria

40 CFR §§ 58.10 – 58.16 and
part 58 appendices A, D and E

-

Ambient (outdoor) Air - Standards

National Primary and Secondary Ambient Air Quality Standards for Lead

40 CFR § 50.12 and part 50,
appendices G, Q and R

-

Ambient (outdoor) Air - Standards
Implementation

Air Programs - Requirements for Preparation, Adoption, and Submittal of
Implementation Plans - Procedural Requirements and Control Strategy

40 CFR §§ 51.100 -51.116, 40
CFR § 51.117

-

Ambient (outdoor) Air - Standards
Implementation

Air Programs - Requirements for Preparation, Adoption, and Submittal of
Implementation Plans - Review of New Sources and Modifications and
General Conformity

40 CFR §§ 51.160-166

-

Ambient (outdoor) Air - Standards
Implementation

Air Programs - Determining Conformity of General Federal Actions to State
or Federal Implementation Plans

40 CFR §§ 93.150-165

-

Disclosure of Known Lead Paint and/
or Lead-Based Paint Hazards Upon
Sale or Lease of Residential Property

Lead-Based Paint Poisoning Prevention in Certain Residential Structures

40 CFR § 745.100-119

-

Drinking water

Control of Lead and Copper Including Monitoring Requirements for Lead
and Copper in Tap Water Control of Lead

40 CFR §§ 141.80 - 141.91

-

Lead-Based Paint Activities

Lead-Based Paint Poisoning Prevention in Certain Residential Structures

40 CFR § 745.220-239

-

Lead-Based Paint Hazards

Lead-Based Paint Poisoning Prevention in Certain Residential Structures

40 CFR § 745.61-65

National Emissions Standards for
Hazardous Air Pollutants

National Emission Standards for Hazardous Air Pollutants from Secondary
Lead Smelting, and National Emissions Standards for Hazardous Air Pollutants
for Primary Lead Processing, National Emission Standards for Hazardous
Air Pollutants for Lead Acid Battery Manufacturing Area Sources, National
40 CFR part 63, including subparts X,
Emission Standards for Hazardous Air Pollutants for Primary Copper Smelting, PPPPPP, QQQ, EEEEEE and TTT
National Emission Standards for Hazardous Air Pollutants for Primary Copper
Smelting Area Sources and other National Emission Standards for Hazardous
Air Pollutants that may result in reduced lead emissions

Plumbing components

Prohibition on Use or Introduction into Commerce of Lead Pipes, Solder,
and Flux

42 U.S.C.300g-6

-

Residential Property Renovation

Lead-Based Paint Poisoning Prevention in Certain Residential Structures

40 CFR § 745.80-92

-

State and Indian Tribal Programs
Activities

Lead-Based Paint Poisoning Prevention in Certain Residential Structures

40 CFR § 745.320-339

-

Hazardous waste, cleanups
Waste management, disposal

Comprehensive Environmental Response, Compensation, and Liability Act
Resource Conservation and Recovery Act

40 CFR part 300,
40 CFR §§ 260-273

Dietary supplements

Current Good Manufacturing Practice in Manufacturing, Packaging, Labeling or Holding Operations for Dietary Substances

21 CFR §§ 111.1 - 111.610

-

Food

Food Standards: General

21 CFR §§ 130.3 - 130.20

-

Food

FDA regulations and guidance for bottled water, candy, juice, etc.

-

Materials that contact food (domestic)

Indirect Food Additives: General Guidance

-

Prescription and over-the-counter drugs Labeling

21 CFR §§ 201.1 - 201.327

Disclosure of lead paint at property
transfer

Disclosure Requirements for Sellers and Lessors

24 CFR § 35.80 - 35.98

Residential lead paint hazards in
federally subsidized properties

Lead-Based Paint Poisoning Prevention in Certain Residential Structures

24 CFR §§ 35.100 - 35.1355

Occupational Safety
and Health Administration

Worker protection for general industry

Lead

29 CFR § 1910.1025

-

Worker protection for the construction
industry

Lead

29 CFR § 1926.62

Worker protection for shipyard
employment

Lead

29 CFR 1915.1025

U.S. Environmental
Protection Agency

-

-

U.S. Food and Drug
Administration

U.S. Department of
Housing and Urban
Development
-
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21 CFR § 165.110, 21 CFR Part
120, 21 CFR Part 120 Compliance
Policy Guides
21 CFR §§ 174.5 - 174.6,
FDA Compliance Policy Guides

SECTION 5:
Next Steps
This report captures current and planned federal government activities addressing lead exposures. However,
these activities have changed over time as the recognition of the issues surrounding lead exposures and agency
initiatives have evolved. For lead, like most programs, the level of effort that federal departments and agencies
are able to undertake is dependent on congressional appropriations. The budgets for lead efforts have varied
over time, as exemplified by the following budget summaries from 2000 to the present (Figure 4). In addition to
the information in the figure, budget data from the National Institutes of Health (NIH) were available only from
2012 to the present; these show funding for lead to be consistent at $7–8 million annually. The ability to meet the
evolving needs of communities around lead exposure prevention will continue to be dependent on federal funding.

FIGURE 4
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Additional federal efforts and coordination of approaches are
needed because the harmful effects of childhood lead exposures
persist. For this reason, discussing federal efforts that address multiple
sources of lead exposure in children is an ongoing priority for the
Task Force, especially given recent lead exposure events of national
significance (e.g., drinking water contamination in Flint, Michigan). This
report presents the breadth of federal efforts addressing lead exposures
to foster new or to expand existing collaborations among federal
departments and agencies.
This report is also a step toward the development of a new
strategy to reduce lead exposures among children in the United
States. Initial steps in pursuing a new strategy include identifying
needs and gaps within the current approaches described in this
report, as well as developing an understanding of how the CDC
reference value (different from the previous CDC “level of concern”)
can best be used by lead programs across the federal government.
The Task Force will work to complete this goal in coordination with
the development of Healthy People 2030 and is dedicated to taking
the initial steps described here within a year of publishing this report.
The Task Force departments and agencies continue to work together
to make adverse health impacts due to childhood lead exposure a
thing of the past.
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SECTION 6:
Cross-Referencing Federal Activities by Theme
Table 3 lists the major activities of federal agencies to address lead exposures as inventoried in this document.
The rows indicate the department/agency activity, and the columns describe thematic areas that each activity may
address. Check marks indicate an agency contribution to a thematic area, while boxes left blank indicate that the activity is
generally not applicable to a thematic area. A description of each activity is found in Section 7, following the table.

Primary Prevention

Secondary Prevention

Research

Biomonitoring / Surveillance / Reference Value

Housing / Building
Related (paint, dust, soil,
drinking water)

Environment (air, soil, etc.)

Consumer Products &
Food

Public Outreach

Technical Assistance

Major federal activities that address lead exposure by theme

Activity or Program
Number

TA B L E 3 .

CPSC: Lead Content Limits for Children’s Products
and Paint

7.1

✓

-

-

-

-

-

✓

-

-

ED: Education Facilities Clearinghouse Technical
Assistance, Training and Online Resources

7.2

✓

-

-

-

✓

✓

-

✓

✓

DOJ: Environment and Natural Resources Division

7.3

✓

✓

-

-

✓

✓

-

-

-

DOL: Occupational Safety and Health Administration

7.4

✓

-

-

-

✓

-

-

-

-

DOT/FAA: Piston Aviation Fuel Initiative

7.5

-

-

-

-

-

✓

-

-

-

EPA and HHS/ATSDR: Pediatric Environmental
Health Specialty Units

7.6

✓

✓

✓

✓

✓

✓

✓

✓

✓

EPA: Addressing Lead at Corrective Action Sites

7.7

✓

-

-

-

-

✓

-

-

-

EPA: Lead-Based Paint Program

7.8

✓

✓

-

-

✓

-

-

✓

✓

EPA: Deterrent Enforcement to Lead Exposure

7.9

✓

-

-

-

✓

-

-

-

-

EPA: Evaluation of air pollution associated with
lead emitted from piston-engine aircraft

7.10

✓

-

-

-

-

✓

-

-

-

EPA/Office of International and Tribal Affairs
and Office of Chemical Safety and Pollution
Prevention: Global Elimination of Childhood Lead
Poisoning from Lead in Paint

7.11

✓

-

-

--

✓

-

✓

✓

✓

EPA: Improving Assessment of the Benefits of Lead
Exposure Reductions

7.12

-

-

✓

-

-

-

-

-

-

EPA: Lead Research

7.13

-

-

✓

-

-

✓

-

-

-

EPA/Office of Water and Office of Enforcement
and Compliance Assurance: Reducing Lead in
Drinking Water through Regulations, Enhanced
Implementation and Enforcement

7.14

✓

-

-

-

✓

-

-

-

-

EPA: Providing Outreach, Improving National
Consistency in the Lead-Based Paint Inspection Program and Identifying Priority Areas for Inspections

7.15

✓

-

--

-

✓

-

-

-

-

EPA: Review and Implementation of the National
Ambient Air Quality Standards for Lead

7.16

✓

-

-

-

-

✓

-

-

-

HHS/ACF: Child Care and Development Fund

7.17

✓

-

-

-

✓

-

-

✓

✓

Activity or Program
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Primary Prevention

Secondary Prevention

Research

Biomonitoring / Surveil
lance / Reference Value

Housing / Building
Related (paint, dust, soil,
drinking water)

Environment (air, soil, etc.)

Consumer Products &
Food

Public Outreach

Technical Assistance

Major federal activities that address lead exposure by theme

Activity or Program
Number

TA B L E 3 .

HHS/ACF: Early Head Start (EHS) Child Care
Partnerships Funding Opportunities

7.18

-

✓

-

✓

-

-

-

✓

✓

HHS/ACF: EHS and Head Start Services

7.19

-

✓

-

✓

-

-

-

✓

✓

HHS/ACF: Guidance on Basic Health and Safety
Standards for Early Care and Education for
State Child Care Licensing and Quality Rating
Improvement Systems (QRIS)

7.20

✓

-

-

-

✓

-

-

-

✓

HHS/ACF: Memorandum of Understanding
(MOU) between EPA, Region 2 and HHS/ACF,
Region 2

7.21

✓

✓

-

-

✓

✓

-

✓

-

HHS/ACF: Outreach to Head Start and Child
Care and Development Fund Grantees on Lead
Exposure in Children

7.22

-

✓

-

-

-

-

-

-

✓

HHS/CDC/ATSDR: Conducting public health
assessments on lead exposure

7.23

-

✓

✓

-

-

✓

-

✓

✓

HHS/CDC/ATSDR: Guidance on Choosing Safe
Places for Child Care

7.24

✓

-

-

-

-

✓

-

✓

✓

HHS/CDC/ATSDR: Geospatial Research, Analysis
and Services Program (GRASP) Support for SiteSpecific Lead Investigations and Response

7.25

-

-

✓

✓

-

-

-

✓

-

HHS/CDC/ASTDR: Toxicological Profile for Lead

7.26

-

-

✓

-

-

-

-

-

-

HHS/CDC: Lead Poisoning Prevention Program

7.27

✓

✓

-

✓

✓

-

-

-

-

HHS/CDC/ATSDR: Lead Poisoning Prevention
Subcommittee of the NCEH/ATSDR Board of
Scientific Counselors

7.28

-

✓

-

✓

-

-

-

-

✓

HHS/CDC: National Biomonitoring Program

7.29

-

✓

-

✓

-

-

-

-

✓

HHS/CMS: Blood Lead Screening for Children
Enrolled in Medicaid

7.30

-

✓

-

✓

-

-

-

-

-

HHS/FDA: Monitoring domestic and imported
foods for unsafe levels of lead and developing
regulations or guidance to establish appropriate
maximum lead levels in foods

7.31

✓

-

-

-

-

-

✓

✓

✓

HHS/FDA: Decrease the Codex maximum levels
for lead in various foods through the Codex Com
mittee on Contaminants in Food

7.32

✓

-

-

-

-

-

✓

-

-

HHS/HRSA/BPHC: Provides funds to National
Training and Technical Assistance Cooperative
Agreement

7.33

✓

-

-

-

-

-

-

✓

✓

HHS/HRSA: Reproductive and Environmental
Health Network (REHN) program at the Organiza
tion of Teratology Information Specialists

7.34

✓

-

-

-

-

-

-

✓

-

HHS/IHS: Provision of comprehensive public
health services to tribes to ensure safe drinking
water, healthy homes and children’s environments

7.35

✓

✓

-

-

✓

✓

-

✓

-

HHS/NIH: NICHD Research on the Effects of Lead
Across the Lifespan

7.36

-

-

✓

-

-

-

-

-

-

HHS/NIH: Data review and monograph develop
ment on lead

7.37

-

-

✓

-

✓

-

-

-

-

Activity or Program
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Primary Prevention

Secondary Prevention

Research

Biomonitoring / Surveil
lance / Reference Value

Housing / Building
Related (paint, dust, soil,
drinking water)

Environment (air, soil, etc.)

Consumer Products &
Food

Public Outreach

Technical Assistance

Major federal activities that address lead exposure by theme

Activity or Program
Number

TA B L E 3 .

HHS/NIH: Disaster Research Response Program

7.38

-

✓

✓

-

✓

-

-

-

-

HHS/NIH: Environmental Influences on Child
Health Outcomes (ECHO) including the Children’s
Health Exposure Analysis Resource (CHEAR)

7.39

-

-

✓

-

✓

✓

✓

-

-

HHS/NIH: NIEHS extramural research portfolio on
health impacts of exposure to lead

7.40

-

-

✓

-

-

-

-

-

-

HHS/NIH: Lead exposure and health outreach
and communications

7.41

✓

-

-

-

✓

✓

✓

✓

-

HHS/NIH: National Toxicology Program
Monograph on Health Effects of Low-Level Lead

7.42

-

-

✓

-

-

-

-

✓

-

HHS/NIH: National Institute of Environmental
Health Sciences (NIEHS) Worker Training
Program (WTP)

7.43

✓

-

-

-

-

-

✓

-

✓

HHS/NIH: Enviro-Health Links – Lead and Human
Health

7.44

✓

-

-

-

-

-

✓

-

✓

HHS/NIH: Hazardous Substances Data
Bank Lead Overview and Chemical Records

7.45

-

-

✓

-

-

-

-

-

-

HHS/NIH: Outreach to students, teachers, and
consumers

7.46

-

-

✓

-

-

-

-

-

-

HHS/NIH: Online Databases in Toxicology and
Environmental Health and Medicine

7.47

✓

-

-

-

✓

✓

✓

✓

-

HHS/OASH: Lead-based Paint Pilot Program in
Memphis, Tennessee

7.48

✓

-

-

-

✓

-

-

✓

✓

HHS/ODPHP: Healthy People 2020

7.49

✓

-

-

-

-

-

-

✓

-

HHS/OGA: Role of the health sector in the sound
management of chemicals

7.50

✓

-

-

-

-

-

-

-

-

HHS/SAMHSA: Addressing Behavioral Health
Impacts of Adverse Environmental Exposures

7.51

-

✓

-

-

-

-

-

✓

-

HUD: Enforcement of the Lead Disclosure Rule
and the Lead-Safe Housing Rule, plus providing
technical support

7.52

✓

-

-

-

✓

-

-

✓

-

HUD: Lead-Based Paint Hazard Control (LHC) and
Reduction Demonstration (LHRD) Grant Program

7.53

✓

✓

-

✓

✓

-

-

-

-

HUD: Lead-Safe Homes, Lead-Free Kids Toolkit

7.54

✓

✓

✓

✓

✓

-

-

✓

✓

HUD: Support for Research to Improve Methods to
Identify and Control Residential Lead-Based Paint
Hazards and Track Lead Hazards in U.S. Housing

7.55

✓

✓

✓

-

✓

-

-

-

-

USDA/NIFA: Michigan State University Extension

7.56

-

✓

-

-

✓

-

-

✓

-

HUD & USDA: Healthy Homes Initiative

7.57

✓

-

✓

-

✓

-

-

✓

✓

USDA/Food and Nutrition Service: Using Nutrition
as a Tool to Reduce Lead Absorption

7.58

✓

✓

-

-

-

✓

✓

-

-

Activity or Program
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SECTION 7:
Current and Planned Federal Programs
& Activities
Below are descriptions of current and planned federal activities to reduce childhood lead exposure and eliminate
associated adverse health outcomes. This section is presented by organization; please refer to the cross-reference
table in the previous section to view efforts by theme.

7.1

Consumer Product Safety Commission: Lead Content Limits
for Children’s Products and Paint

The Consumer Product Safety Commission (CPSC) helps prevent the exposure of children
to lead by establishing and enforcing lead-content limits for children’s products and by
conducting testing and surveillance of products to monitor compliance with the limits.
Section 101 of the Consumer Product Safety Improvement Act of 2008 (CPSIA)
established lead-content limits for component parts of children’s products and directed the
CPSC to revise the lead-in-paint regulations in 16 CFR part 1303 that apply to paint and
similar surface coatings intended for consumer use, including certain furniture as well as toys
and other articles for use by children. CPSIA requires that children’s products be tested by a CPSC-accepted thirdparty laboratory for demonstration of compliance. Based on such testing, federal law requires the manufacturer or
importer to certify the children’s product as compliant with the applicable consumer product safety requirements. The
CPSC also has authority to require warning labels, and to regulate or ban hazardous substances, including lead, in
specific products under certain circumstances. For example, the CPSC used this authority to restrict the use of lead in
candle wicks.
Lead limits for component parts of children’s products and for paints
and similar surface coatings prevent harmful lead exposures from these
consumer products. Requirements for third-party testing and certification
by manufacturers and importers help reduce the number of non-complying
products entering the market. Ongoing CPSC surveillance, sampling and
testing, in conjunction with federal and state agencies responsible for
monitoring products in commerce, reinforce the requirements and remove
non-compliant products from the market. CPSC recall data show a dramatic
reduction in recalls for non-complying toys, including for lead content, since
implementation of the CPSIA in 2008. This demonstrates the impact of the
law’s requirements and CPSC enforcement efforts.
Websites for more information:
https://www.cpsc.gov/en/Regulations-Laws--Standards/Statutes/
https://www.cpsc.gov/en/Regulations-Laws--Standards/Statutes/The-Consumer-Product-Safety-Improvement-Act/
https://www.cpsc.gov/lead
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7.2

Department of Education – Education Facilities Clearinghouse: Technical
Assistance, Training and Online Resources

The Education Facilities Clearinghouse (EFC) helps decrease lead hazards at schools by offering free, onsite
technical assistance as well as web-based resources that focus on managing exposure to lead in schools and
retrofitting facilities to address lead concerns. The technical assistance, training and availability of online resources offer
guidance for facility leaders to address lead-related issues in school buildings.
The EFC is a program of the George Washington University and is funded by the
Department of Education. It is a popular source of research and information pertaining to
lead issues at school facilities. Schools that encounter issues with lead exposure to school
personnel and students can receive technical assistance and onsite trainings that are offered
on a case-by-case basis and address the particular needs of a facility. The EFC collects
and disseminates open-source materials on the topic of lead in schools. The website houses
and categorizes documents that address a range of lead issues (e.g. lead and water
pipes). The EFC’s social media platforms (i.e., Twitter, Facebook and LinkedIn) share current
news and videos about the effects of lead in educational facilities and ways to address
these concerns. The EFC regularly promotes webinars from the EPA, the CDC and other
organizations that address topics related to facilities and occupant health.
The programs and operations of the EFC are ongoing, and the expansion of the EFC
online library is a continual process.
Website for more information:
http://www.efc.gwu.edu

7.3

Department of Justice – Environment and Natural Resources Division

As one of the Department of Justice’s (DOJ’s) six litigating divisions, the Environment and Natural Resources
Division (ENRD) brings cases against those who violate the nation’s civil and criminal pollution-control laws,
defends environmental challenges to government programs and represents the United States in matters concerning
the stewardship of the nation’s natural resources and public lands. The DOJ acquires real property for the federal
government by eminent domain, brings and defends cases under wildlife-protection laws and litigates cases
concerning Indian rights and claims. The DOJ’s efforts are generally driven by requests from agencies such as the
EPA, HHS, HUD and the Department of the Interior, and by practices set by those agencies.
The DOJ complements agency programs to ensure healthier and safer homes for children by enforcing laws, such
as the Residential Lead Paint Hazard Reduction Act. This statute’s lead disclosure requirements protect the public, and
children in particular, from unnecessary health risks. Past settlements have resulted in the abatement of lead-paint
hazards and secured civil penalties and child health improvement projects.
The DOJ has brought cases against landlords for obstructing justice and submitting false lead-paint disclosure
forms required under that statute. For instance, in 2008, in United States v. VIP Properties, LLC, the defendant
managed 10 residential properties in Minnesota containing approximately 292 units that were constructed before
1978 and allegedly failed to inform its residents of the presence and hazards of lead-based paint. Sixty-nine of the
properties housed children under the age of 6 years. As part of the settlement, VIP Properties agreed to perform
hazard abatements in the properties, perform a $50,000 child health improvement project by replacing windows in
35 low-income properties and pay a civil penalty of $7,500.
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Similarly, in United States v. Hardesty, the defendant, who managed properties in Rockford, Illinois, allegedly
failed to inform tenants that their homes may contain potentially dangerous levels of lead. Local officials identified
lead-based paint and lead-based paint hazards in the units and at least seven children with elevated blood lead
levels in the subject properties. The United States filed a complaint against the defendant pursuant to the Residential
Lead Paint Hazard Reduction Act. As part of the settlement, the defendant agreed to replace windows and clean
up lead-based paint hazards in 50 rental properties. In addition to the $308,000 worth of lead abatement work,
Hardesty agreed to pay $5,000 in penalties. Going forward, Hardesty ensured that he will provide information
about lead-based paint to tenants before they are obligated to sign any lease.
The DOJ has also actively enforced the Lead Renovation, Repair, and
Painting Rule (RRP Rule), which implements the federal Toxic Substances
Control Act (TSCA). The RRP Rule is intended to ensure that owners and
occupants of housing built before 1978, as well as any child-occupied
facilities, receive information on lead-based paint hazards before
renovations begin, and that individuals performing such renovations are
properly trained and certified by the EPA and follow specific work practices
to reduce the potential for lead-based paint exposure. Home improvement
companies that contract with renovators to perform renovation work must
ensure that those contractors comply with all of the requirements of the RRP
Rule. The EPA enforces the RRP and other lead rules to protect children and
others who are vulnerable to exposure to lead dust that can cause lead
poisoning. For example, the government settled a case in 2014 alleging
that Lowe’s Home Centers – one of the nation’s largest home-improvement
retailers – failed to provide documentation showing that its contractors
had been certified by the EPA, had been properly trained, had used leadsafe work practices or had correctly used EPA-approved lead test kits at
renovation sites. The EPA’s investigation found that Lowe’s contractors had
failed to ensure that work areas had been properly contained and cleaned
during renovations at three homes. The EPA’s investigation was prompted
by tips and complaints submitted by the public. In settling the case, Lowe’s
agreed to implement a comprehensive, corporate-wide compliance program
at its more than 1,700 stores nationwide to ensure its contractors minimize
lead dust from home-renovation activities, as required by the RRP Rule. The company also paid a $500,000 civil
penalty, which was, at the time of the settlement, the largest ever for violations of the RRP Rule. The settlement stems
from violations, discovered by EPA inspectors, of the RRP Rule’s recordkeeping and work practice standards at
private homes that had been renovated by Lowe’s contractors.

7.4

Department of Labor – Occupational Safety and Health Administration

The Occupational Safety and Health Administration (OSHA) helps prevent workplace exposures to lead by
promulgating and enforcing standards for lead exposure in general industry (29 CFR 1910.1025), construction (29
CFR 1926.62), and shipyard employment (29 CFR 1915.1025). The OSHA-permissible exposure limit (PEL) for lead
is 50 µg/m3 averaged over an eight-hour period. OSHA requirements include respiratory protection, protective
work clothing and equipment, housekeeping, hygiene facilities and practices, medical surveillance, blood lead
testing, medical removal protection, employee information and training and recordkeeping.
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OSHA’s lead standards help reduce fetal and infant exposure to lead by limiting exposure among adult workers
and by reducing the amount of lead that may transfer from the blood of an exposed worker to a developing fetus
during pregnancy or to breast milk during lactation. OSHA’s lead standards that pertain to hygiene facilities and
practices reduce the potential for transfer of lead from the workplace into workers’ homes.
OSHA’s current lead standards were established before the recent
emergence of new information on adverse health effects from low-level lead
exposure. They allow for the return of an employee from medical removal
to their former job when the employee’s blood lead level is below 40 µg/
dL. In response to medical findings that lower blood lead levels can result in
adverse health effects including hypertension, cognitive dysfunction, effects on
renal function and adverse female reproductive outcomes, OSHA is exploring
regulatory options to lower blood lead levels in affected workers. An Advanced
Notice of Proposed Rulemaking will seek input from the public to help OSHA
identify possible areas of the lead standards for revision to improve protection
of workers in industries and occupations where preventable exposure to lead
continues to occur.
Websites for more information:
https://www.osha.gov/SLTC/lead/
https://www.osha.gov/Publications/OSHA3680.pdf

7.5

Department of Transportation – Federal Aviation
Administration: Piston Aviation Fuel Initiative

The Federal Aviation Administration (FAA) is conducting a research and development program to identify
unleaded aviation fuels that can replace the leaded fuels currently used in piston-powered aircraft. Approximately
167,000 piston-powered general aviation aircraft in the United States rely on 100 low-lead aviation gasoline (avgas)
for safe operation. Avgas is the only remaining transportation fuel in the United States that contains lead and is
needed to supply the very-high-octane levels needed for high-performance aircraft. Most commercial airplanes do not
use leaded gas. Identifying unleaded alternative fuels for this fleet of aircraft requires certifying engines and aircraft to
operate on these fuels. Success in this area would reduce lead emissions to the air by more than 400 tons annually.
The FAA’s goal is to identify a replacement fuel(s) for leaded aviation gasoline that is usable by most general
aviation aircraft by 2018. The FAA’s research and development program team is currently evaluating unleaded
fuels at its William J. Hughes Technical Center and will issue reports with the approved candidate fuels once their
evaluation is complete. These reports will allow the fuel producers to obtain an ASTM production specification and
provide data for the FAA to authorize existing engines/aircraft to operate on these fuels.
The EPA’s section on leaded aviation fuel details the EPA’s ongoing evaluation, under section 231 of the Clean Air
Act (see 7.10). This evaluation will determine whether lead emissions from the use of leaded aviation gasoline cause
or contribute to air pollution that may reasonably be anticipated to endanger public health or welfare. If the EPA were
to make a positive endangerment finding, the agency would be required under the Clean Air Act to propose and
establish emissions standards concerning lead emissions from the relevant aircraft engines. The FAA would then be
required to adopt regulations to ensure compliance with such engine emissions standards.
Website for more information:
https://www.faa.gov/about/initiatives/avgas
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7.6

Environmental Protection Agency and Agency for Toxic Substances and
Disease Registry: Pediatric Environmental Health Specialty Units

The EPA and ATSDR created and fund the Pediatric Environmental Health
Specialty Units (PEHSUs). PEHSUs help prevent lead’s adverse health effects by
providing expert consultation, advice and prevention messages on lead exposure in
children. The PEHSUs are a network of pediatricians and healthcare providers that
provide assistance on all children’s environmental health issues, with lead being the
number one substance of concern for children throughout the network. PEHSU data
show that the most frequently reported exposures are in children under
2 years of age, with the exposure site most often in homes.
The PEHSUs work with healthcare professionals, parents, schools, community groups and others to provide
information on protecting children from environmental hazards. They also work with federal, state and local agencies
to provide community education and outreach, the training of health professionals and consultation and referral.
Website for more information:
www.pehsu.net

7.7

Environmental Protection Agency – Office of Land and Emergency
Management: Addressing Lead at Superfund and Corrective Action Sites
(Comprehensive Environmental Response, Compensation, and Liability Act
and Resource Conservation and Recovery Act Sites)

The EPA’s Office of Land and Emergency Management (OLEM) helps prevent childhood lead exposure by
assessing and managing sites that have been contaminated by lead, with actions focused on preventing exposure and
cleaning up lead contamination. OLEM endeavors to enhance its approaches and understanding of the health risks
from lead contamination at contaminated sites. The manner in which these activities are conducted, and coordinated,
with other agencies is described below.
OLEM and its 10 regional offices perform a range of activities at contaminated sites, which can include site
investigation to determine the extent of contamination, assessment of risks using site-specific information, and, when
appropriate, develop and implement a plan to reduce and prevent exposures. This often requires the removal and/
or capping of contaminated soils. Since children can be exposed to lead from multiple sources, such as lead in
paint, food, drinking water and soil, a vital component of OLEM’s comprehensive approach for addressing lead
contaminated sites is coordination with federal, state, and local partners to address multimedia sources of lead
exposures (e.g., HUD, Agency for Toxic Substances and Disease Registry (ATSDR)).
OLEM is currently reviewing its policies and practices for addressing lead contamination. In the near-term, OLEM
is reviewing its policy for determining if areas with lead contamination and the associated exposures represent an
unacceptable health risk. Other aspects of the work will likely require several years to complete, but are expected to
result in important benefits by enhancing understanding of lead exposure and increasing the accuracy of the models
used to conduct risk evaluations. These efforts will include the exploration of lead exposure models for contaminated
sites that will improve predictions of risk to both children and adults, and thus advance policies and practices for
public health protection.
Website for more information:
https://www.epa.gov/superfund/lead-superfund-sites
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7.8

Environmental Protection Agency – Office of Chemical Safety and Pollution
Prevention: Lead-based Paint Program and EJ2020 Action Plan

EPA’s Lead-based Paint Program addresses primarily residential sources of lead
exposure by providing tools to identify where dangerous conditions exist, address
those conditions and/or exposure pathways and prevent new hazards from being
carelessly created. The program consists of four sub-programs: the Lead-Based Paint
Activities Program, the Disclosure Program, the Renovation, Repair and Painting
Program and the Public Education and Outreach Program. The implementation
and coordination of these programs are described below. In addition, the program
has developed standards identifying hazardous conditions of lead in paint and
hazardous levels of lead in residential dust and soil. Those standards are currently
under review and may be adjusted in the future.
The L E A D - B A S E D P A I N T A C T I V I T I E S P R O G R A M focuses
on inspection, risk assessment and abatement of lead-paint hazards by establishing
standards for these activities that are safe, reliable and effective and by establishing
training and certification programs for these lead professionals and their firms.
The program provides the regulatory infrastructure to ensure a supply of qualified
professionals trained and certified to implement those standards. Thirty-nine states,
four tribes and the District of Columbia are authorized to implement lead-based
paint programs in their jurisdictions. In the 11 states where the EPA implements the
abatement program, there are approximately 40 accredited training providers for
lead-based paint activities and more than 2,000 certified abatement firms.
The R E N O VA T I O N , R E P A I R A N D P A I N T I N G P R O G R A M ( R R P ) reduces the creation of
new lead hazards in homes and child-occupied facilities built before 1978 by establishing training and certification
programs for renovators, including those involved in renovation, repair, painting, and similar work, and firms who
may disturb lead paint in the course of their work. This entails preventing lead-dust hazards by adhering to lead safe
work practices and specialized cleaning practices. Fourteen states and one tribe are authorized to implement the RRP
program in their jurisdictions. Through the RRP program, the EPA has accredited more than 400 training providers
and more than 90,000 certified renovation firms as capable of providing lead-safe renovation, repair and painting
services; a nationwide list of these resources is available on the EPA’s website. The program is currently analyzing
whether renovations of public and commercial buildings present a hazard, and if so, will consider similar approaches.
OCSPP also provides funds to EPA regions as well as states, tribes and territories to develop and implement programs
under the Lead-based Paint Activities Program and RRP program. In addition, OCSPP provides guidance to the EPA
regions to promote national consistency.
The D I S C L O S U R E P R O G R A M establishes the legal requirements for disclosure of lead-based paint and
lead-based paint hazards in home sales and rentals and educates the public on the risks of lead-based paint and
how best to manage those risks. The program has increased awareness of residential lead-based paint and leadbased paint hazards by establishing disclosure requirements that ensure that individuals are informed of the leadbased paint hazards when buying or renting housing units. The disclosure rule applies to the sale or lease of units built
before 1978, requiring that a pamphlet as well as site-specific information on the presence of lead in the unit and its
potential hazards be provided to buyers or renters.
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The P U B L I C E D U C A T I O N A N D O U T R E A C H P R O G R A M educates parents, homeowners
and the medical community on the risks of lead-based paint and how to reduce the risks. The program manages
a website for the public as well as the National Lead Information Center, which provides regulated contractors
and consumers with information on lead poisoning prevention and lead-safe abatement and renovation practices.
The outreach program coordinates with HUD and the CDC to develop print, web and social media materials to
recognize National Lead Poisoning Prevention Week. The program spreads lead awareness through partnerships
with organizations, such as contractor locator firms and historically black colleges and universities. A special pilot
project is planned to involve a three-step process involving outreach, reduced cost training and follow-up enforcement
to increase awareness and compliance with the RRP rule in four select cities. In collaboration with the United
Nations Environment Program and the World Health Organization, the EPA is also leading the effort to spread lead
awareness on a global scale through the International Lead Poisoning Prevention Week of Action.
The E J 2 0 2 0 A C T I O N A G E N D A is EPA’s strategic plan for actions to be taken through 2020 to reduce
environmental and health disparities for minority, low-income and tribal populations in the nation’s most overburdened
communities. In the EJ2020 plan, EPA has identified disparities in childhood blood lead levels as a nationally
significant environmental challenge. To address this challenge, EPA is committed actions aimed at eliminating
disparities in childhood blood lead levels. These actions include: (1) convening partners to identify geographic areas
with the greatest lead exposures, (2) working with those partners to reduce sources of lead contamination in the
communities identified, and (3) taking national regulatory action to reduce lead in drinking water.
Website for more information:
https://www.epa.gov/lead

7.9

Environmental Protection Agency – Office of Enforcement and Compliance
Assurance: Deterrent Enforcement to Lead Exposure

The EPA’s Office of Enforcement and Compliance Assurance (OECA) helps decrease childhood lead exposure by
taking enforcement actions against violators of lead-based paint rules administered under the EPA’s Toxic Substances
Control Act (TSCA) Lead-based Paint Program. A main purpose of the TSCA Lead-based Paint Program is to protect
children from the hazards of lead-based paint by ensuring that contractors and other regulated entities comply with
lead-based paint rules. Enforcement actions bring violators into compliance, deter future noncompliance and protect
the public from lead exposure. OECA activities with regional partners can be national in scope as exemplified by the
joint effort with the EPA’s National Program Chemicals Division to conduct a pilot outreach and education initiative in
six select cities, involving enforcement as needed.
OECA also provides funds to EPA regions and states, tribes and territories to conduct inspections and enforcement
actions. OECA offers education to regulated entities regarding compliance with the lead-based paint rules. If
necessary, the EPA may pursue enforcement actions to bring violators into compliance.
The impact is that the entity subject to enforcement returns to compliance is expected to and perform future
activities in a lead safe manner. This also has the impact of increased awareness among the regulated community.
Awareness is also promoted via press releases and other mechanisms used to highlight agency actions. EPA believes
long-term and national-level impacts are enhanced from high-visibility cases, and the collective body of actions taken
across the country that have a deterrent effect on the regulated community. This is enhanced by OECA’s outreach
and educational initiatives in concert with regional and program offices.
Websites for more information:
https://www.epa.gov/lead
https://www.epa.gov/sites/production/files/2015-04/documents/fy1617oecanpmguidance.pdf
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https://www.epa.gov/newsreleases/epa-settlements-help-protect-public-against-health-hazards-lead-exposure
https://www.epa.gov/compliance/toxic-substances-control-act-tsca-compliance-monitoring
https://www.epa.gov/enforcement/waste-chemical-and-cleanup-enforcement#chemical

7.10

Environmental Protection Agency – Office of Air and Radiation: Evaluation of
Air Pollution Associated with Lead Emitted from Piston-engine Aircraft

The Office of Air and Radiation’s Office of Transportation and Air Quality
(OTAQ) is currently evaluating, under section 231 of the Clean Air Act, whether
lead emissions from aircraft operating on leaded aviation gasoline cause or
contribute to air pollution that may reasonably be anticipated to endanger
public health or welfare. This evaluation will lead to a determination as to
whether the use of leaded fuel in such aircraft endangers public health and
welfare. If this is the case, the office will issue engine emission standards to
control lead emissions from these aircraft.
The use of leaded fuel in piston aircraft is the major source of lead air
emissions with currently more than 400 tons of lead entering the atmosphere
annually.Leaded gasoline fuels aircraft used for pilot training, business, personal transportation, recreation and
many other applications, but it is not used in commercial jet and turbo-prop aircraft.
Section 231 of the Clean Air Act provides the EPA with the authority to regulate lead emissions from piston-engine
aircraft if EPA finds leaded fuel causes or contributes to air pollution that may reasonably be anticipated to endanger
public health or welfare. If the EPA were to make a positive endangerment finding for certain classes of aircraft engines,
the EPA would then propose and establish lead emission standards to control lead emissions from these aircraft.
The EPA is currently planning to issue a proposed determination on the question of endangerment from lead
emissions from piston aircraft in 2017 followed by a final determination in 2018. Separately, the FAA is evaluating
unleaded fuels for use in the piston aircraft fleet and they plan to identify an unleaded replacement fuel by 2018
(see Section 7.5).
Website for more information:
https://www3.epa.gov/otaq/aviation.htm

7.11

Environmental Protection Agency – Office of International and Tribal Affairs
and Office of Chemical Safety and Pollution Prevention: Global Elimination
of Childhood Lead Poisoning from Lead in Paint

The EPA’s Office of International and Tribal Affairs and Office of Chemical Safety and Pollution Prevention
collaborate to help eliminate childhood lead poisoning by supporting the efforts of the Global Alliance to Eliminate
Lead Paint (Lead Paint Alliance or the Alliance). The mission of the Alliance is to promote lead paint laws in every
country by 2020 that would bring about the global phase-out of lead-based paint. The EPA has taken leadership
in the Alliance, by increasing awareness regarding the health and economic impacts of childhood lead poisoning,
developing a regulatory toolkit and model law that can be used around the world to foster lead paint regulations,
and promoting the annual International Lead Poisoning Prevention Week of Action.
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At this time seventy percent of the world’s countries do not have laws to restrict lead in new paint.
Concentrations of lead in new paint in these non-regulated countries often far exceed safe levels, with levels of
lead content detected at more than 10,000 ppm. In contrast, the U.S. limit is 90 ppm. Globally, lead in paint is the
major childhood source of exposure to lead.
Established in 2009 as a voluntary collaborative partnership of governments, private industry and non
governmental organizations, the Alliance has as joint secretariat the United Nations Environment Programme and
the World Health Organization. The main objective of the Alliance is to prevent children’s exposure to lead via
lead-based paint by promoting the establishment of laws in countries where lead paint is still manufactured and
commonly used.
Examples of the EPA’s leadership and accomplishments within the Alliance include its work to create a broadbased, multi-stakeholder Advisory Group that helps govern and focus Alliance activities via a two-year action plan
supported by all stakeholders. The EPA and the Centers for Disease Control and Prevention serve as co-chairs of
the Alliance Advisory Group. The EPA has increased awareness of the economic costs of childhood lead poisoning
globally, in part through its development of a web-based interactive map that improves access to economic impact
data.
The EPA has spearheaded the development of the regulatory toolkit and a model law guide that are now
forming the basis of Alliance workshops all over the world in which technical assistance is provided for the
development of lead paint laws. The toolkit was launched in a sub-regional workshop in East Africa, with followup in Tanzania and Kenya to help develop laws in those countries. The laws in these two countries are anticipated
to be the model for an East African Community standard that would phase out lead-based paint in five countries,
as well as for other African countries and regions that are considering lead paint laws. The Alliance’s annual
International Lead Poisoning Prevention Week of Action is modeled upon a similarly-themed week in the United
States. The event has garnered increasing participation with the number of events steadily growing from 57 in
2013 to over 100 in 2016. Regarding the longer-term goal of enacting lead paint regulations in all countries by
2020, the EPA is helping to achieve this goal by working with the Alliance to develop a strategic plan that seeks to
include implementation assistance in countries around the world through 2025.
Websites for more information:
EPA web site: https://www.epa.gov/international-cooperation/epa-leadership-lead-paint-alliance
UNEP web site: http://www.unep.org/noleadinpaint
WHO web site: http://www.who.int/ipcs/assessment/public_health/lead/en/

7.12

Environmental Protection Agency – National Center for Environmental
Economics: Improving Assessment of the Benefits of Lead Exposure
Reductions

The EPA’s National Center for Environmental Economics (NCEE) helps the agency better characterize the health
benefits of lead exposure reductions in support of the EPA’s lead regulatory activities. NCEE aims to improve the
methodology the EPA uses to quantify and monetize the effects of lead exposure reductions in children and adults.
The EPA benefits analyses typically estimate the value of childhood lead exposure reductions using data
on how average individual lifetime earnings are affected by lead-related decrements in IQ. NCEE is currently
working on better characterization of the benefits of lead exposure reductions by including more of the adverse
health effects associated with lead, potentially including additional neurodevelopmental outcomes, adverse birth
outcomes and cardiovascular outcomes. Improved valuation for IQ decrements may also be considered.
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7.13

Environmental Protection Agency – Office of Research and Development:
Lead Research

EPA’s Office of Research and Development (ORD) supports the agency’s efforts to reduce childhood exposure
to lead and the associated health impacts by conducting innovative research in several key areas. ORD research
is focused on better understanding and characterizing population-level exposures to lead from multiple sources,
such as soil, dust and water; furthering the scientific understanding of the human health effects of lead exposures,
especially on sensitive populations such as children; and advancing the science on how best to mitigate lead
exposure from different environmental sources. For example, projects include
the evaluation of water chemistry adjustments to control lead leaching from
pipes, analysis of lead bioavailability and risk from exposure to lead in soil, and
development of improved approaches for the remediation of lead-contaminated
soils. Other areas include drinking water technology research to address the
unique needs of small communities in preventing lead contamination of drinking
water, and community case studies that are evaluating the socioeconomic impacts
of lead contamination at a large urban Superfund site. ORD’s Integrated Science
Assessment for Lead, published in 2013, provides a synthesis and evaluation of the
most policy-relevant science to help determine if the current National Ambient Air
Quality Standards for lead sufficiently protect public health and the environment.
Selected ORD research activities on lead are described in more detail below.
Exposure research on lead includes the development of rapid, reliable and inexpensive methods for assessing
the bioavailability of lead in contaminated soils and other matrices. The improved exposure data will be useful for
evaluating exposure reduction strategies involving advanced soil remediation technologies. Other exposure work
includes the generation of age-specific soil and dust ingestion estimates. Accurate soil and dust ingestion rates for
all early life stages are needed to predict aggregate and cumulative exposures to a variety of chemicals found
in these media. This effort will provide improved inputs to exposure and dose models, which will be useful for
decisions involving the development of health-protective cleanup levels at Superfund sites. ORD is also modeling
lead exposure from combined food and non-food (e.g., soil and dust) ingestion, water consumption, and inhalation,
and comparing modeled results to real-world blood lead levels in local, regional and national case studies. The
goal of this research is to better understand key exposure pathways and age-specific exposure risks.
Research on small drinking water systems is helping address the unique technological challenges facing many
small communities. There are over 150,000 operational public drinking water systems. Of these, approximately
97% are considered “small systems” under the Safe Drinking Water Act (SDWA), meaning they serve 10,000 or
fewer people. Research in this area is focused on evaluating novel technologies and sharing this information with
communities and state agencies for their consideration of options for removing lead and other key contaminants
without compromising the system’s overall sustainability.
ORD is conducting research to improve treatment system practices governing the release of lead into
drinking water. This effort is examining the effectiveness of phosphate treatment of different types and at different
concentrations across a range of background water chemistries. The relative success of pH/alkalinity adjustment
compared to phosphate treatment is also being studied. This information will help determine the necessity and
cost-effectiveness of different levels of phosphate for drinking water treatment, assess of the potential benefit of
lead service line removal relative to treatment, and evaluate the impact of pH/alkalinity adjustment or phosphate
treatment on lead concentrations in drinking water.
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Another ORD project is evaluating the long-term fate of lead in phosphate-treated waste materials to determine
whether municipal solid waste landfills are a safe disposal option for these waste materials. Lead-rich wastes without
treatment typically fail the toxicity characteristic leaching procedure (TCLP), an extraction method designed to
simulate leaching through a landfill. Phosphate amendments have been demonstrated to react with lead in water to
rapidly form an insoluble mineral called pyromorphite, which can form discrete precipitates or can become coated
on lead-rich surfaces. This research will help determine whether phosphate amendments provide long-term
protection for disposal in non-hazardous municipal landfills.
EPA’s Engineering Technical Support Center (ETSC) is undertaking a
socioeconomic analysis of a lead-impacted urban community. The Omaha NE
Lead Site was added to the National Priorities List in 2003 and is one of the largest
urban Superfund sites in the United States. Deposition of air emissions from historic
lead smelting and refining operations resulted in surface soil contamination across
the area. Cleanup and removal actions on the site began in 1999 at child care
facilities, and have continued with 2600+ properties being remediated to date.
The socioeconomic investigation is exploring potential associations between lead
exposure and academic achievement and testing scores, as well as other potential
health outcomes. This project will determine if there are societal impacts of lead
exposure for those residing in and around the site.
Overall, EPA’s research is advancing the science of lead in a variety of areas
that are critical for minimizing population exposures to lead, and ultimately
eliminating the associated health impacts.
Websites for more information:
Sustainable and Healthy Communities Research Program:
https://www.epa.gov/research/sustainable-and-healthy-communities-strategic
research-action-plan-2016-2019
Human Health Risk Assessment Research Program:
https://www.epa.gov/sites/production/files/2015-10/documents/strap_2016_
hhra_508.pdf
Safe and Sustainable Water Resources Research Program:
https://www.epa.gov/research/safe-and-sustainable-water-resources-strategic-research-action-plan-2016-2019
Research on Small Drinking Water Systems:
https://www.epa.gov/water-research/small-drinking-water-systems-research-0
Integrated Science Assessment for Lead:
https://www.epa.gov/isa/integrated-science-assessment-isa-lead

7.14

Environmental Protection Agency – Office of Water and Office of
Enforcement and Compliance Assurance: Reducing Lead in Drinking Water
through Regulations, Enhanced Implementation and Enforcement

EPA’s Office of Ground Water and Drinking Water (OGWDW) helps to reduce exposure to lead by
developing and working collaboratively with the states and water sector stakeholders to implement regulations
that measure the effectiveness of the treatment used by the public water system to minimize the presence of lead in
drinking water. Lead is a critical drinking water contaminant that is subject to several EPA regulations. OGWDW
is undertaking revisions to two important regulations, the National Primary Drinking Water Regulation (NPDWR)
for Lead and Copper (the Lead and Copper Rule) and Regulations Implementing Safe Drinking Water Act (SDWA)
section 1417: Prohibition on the Use of Lead Pipes, Solder and Flux. OGWDW’s proposals for revisions will protect
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public health by reducing the public’s exposure to lead and copper in drinking water.
In addition, the SDWA gives EPA the authority to delegate primary enforcement
responsibility for public water systems to states, Indian tribes and territories if they
meet certain requirements. OGWDW and the Office of Enforcement and Compliance
Assurance work together to ensure effective implementation and enforcement of the
regulation.
The L E A D A N D C O P P E R R U L E ( L C R ) is a treatment technique rule
to help minimize water contamination, recognizing that there is no safe level of lead
in drinking water, but it is not a health-based standard itself. Thus, it sets a healthbased maximum contaminant level goal of zero for lead but does not set a maximum
contaminant level (MCL) for lead. This differs from rules for other contaminants in
that requirements focus on the application of treatment techniques instead of meeting
an MCL for the water contaminant. The LCR requires public water systems (PWSs)
to take certain actions to minimize lead and copper in drinking water including
treatment to reduce water corrosivity and prevent the leaching of these metals from
premise plumbing and drinking water distribution systems. When that isn’t enough, the
approach is to remove lead service lines that have been contaminating the water.
The current rule sets a target concentration or action level of 0.015 mg/L for
lead and 1.3 mg/L for copper. An action level differs from an MCL in that an MCL
is based on health effects and feasibility whereas an action level is a screening tool
for determining when certain treatment technique actions are needed. As a treatment
technique rule, the LCR action level is based on the practical feasibility of reducing
lead through controlling corrosion. When using the LCR, if the action level is exceeded
in more than ten percent of tap water samples collected during any monitoring
period (i.e., if the 90th percentile level is greater than the action level), it is not a violation, but it does trigger other
requirements that include water quality parameter monitoring, corrosion control treatment (CCT), source water
monitoring/treatment, public education, and potentially lead service line replacement (LSLR). The public education
requirements ensure that consumers in the affected area receive meaningful, timely, and useful information that is
needed to help them limit their exposure to lead in their drinking water. If a PWS does not meet the requirements of
the regulation as outlined above, then a violation occurs. Primacy agencies, as well as the EPA, have the authority to
take enforcement action against a PWS with a violation.
In December 2015, the Agency received extensive recommendations from its National Drinking Water Advisory
Council and other concerned stakeholders. The advice provided to the Administrator included the recommendation
that EPA develop a health-based “household action level” for lead in drinking water. The LCR does not currently
include such a health-based value. EPA will carefully evaluate these recommendations, recommendations of the
Agency’s Science Advisory Board, national experience in implementing the rule, and the experience in Flint to
develop a proposed revision to the rule. EPA currently expects this proposal to be published for comment in 2017.
As part of Agency’s ongoing effort to improve nationwide implementation of and compliance with the current
LCR, EPA has been working with states, public water systems, and water sector stakeholders to identify challenges
and promote best practices. Based on input received, EPA has issued memoranda, technical recommendations, and
provided online and in-person trainings and workshops. In addition, the Agency is working closely with the primacy
agencies to enhance oversight activities to identify implementation challenges and address deficiencies.
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The 2 0 1 1 R E D U C T I O N O F L E A D I N D R I N K I N G W A T E R A C T ( R L D WA ) modified
the SDWA to reduce the allowable lead concentration in new pipes and plumbing devices from 8.0% to a weighted
average of 0.25% across the wetted surfaces of pipes, pipe fittings, plumbing fittings and fixtures, and 0.2% of lead
for solders and fluxes. The RLDWA became effective January 4, 2014, and the law’s requirements are already in
effect. EPA is preparing a proposed rule to codify the new definition of lead free and to clarify how manufacturers
can demonstrate they meet the new lead free standards that have been put in place by the RLDWA.

E PA’ S 3 T S F O R R E D U C I N G L E A D I N D R I N K I N G WAT E R I N S C H O O L S
( 3 T S ) was developed to assist schools or child care centers with lead in drinking water prevention programs as
part of the school’s or center’s overall plan for reducing environmental threats. It includes a training, testing and
telling approach. The document introduces tools to train personnel on the importance of lead in drinking water; to
test drinking water in schools, interpret the results and decide on the appropriate remediation; and to effectively
communicate with, or tell, the parents, staff and school community. EPA will continue to work with other EPA offices
and school stakeholders to provide trainings and up-to-date information to better assist schools and childcare facilities
in their efforts to reduce lead in drinking water.
Websites for more information:
Basic Information about Lead in Drinking Water:
https://www.epa.gov/dwreginfo/lead-drinking-water-schools-and-child-care-facilities
Information about the NPDWR for Lead and Copper: https://www.epa.gov/dwreginfo/lead-and-copper-rule
Information on section 1417 of the SDWA:
https://www.epa.gov/dwstandardsregulations/section-1417-safe-drinking-water-act-prohibition-use-lead-pipes-solder-and
The 2009 Drinking Water Enforcement Response Policy and the Enforcement Targeting Tool prioritize and direct
enforcement responses at drinking water systems with significant unresolved serious, multiple, or continuing violations.
EPA remains vigilant about enforcement noncompliance that has the potential to effect children, such as violations at
schools and daycare facilities.

7.15

Environmental Protection Agency – Office of Enforcement and Compliance
Assurance: Providing Outreach, Improving National Consistency in the LeadBased Paint Inspection Program, and Identifying Priority Areas for Inspections

OECA helps prevent childhood lead exposure by providing coordination and
educational activities related to the lead-based-paint inspection program. OECA
hosts a monthly lead inspector practitioners’ call to promote national consistency in
the lead-based-paint inspection program. Based on topics discussed on each call,
OECA creates guidance, training or other tools to ensure that inspectors are using the
same procedures to target and conduct inspections. Additionally, OECA and regional
offices drafted compliance assistance letters to the approximately 3,500 local public
housing authorities to educate them on the lead-based paint rules and to remind them
of their responsibility to comply with those rules. This will help decrease exposures to
vulnerable populations living in pre-1978 public housing. These compliance assistance
letters were mailed in early July 2016.
OECA receives electronic national building permit data that can be used by the
EPA and various local authorities and stakeholders who do work related to leadbased paint inspections to target inspections where renovations or repairs are currently occurring in pre-1978
housing. During the inspections, inspectors may provide compliance assistance to contractors to help them come into
compliance with the Renovation, Repair, and Painting (RRP) rule to reduce childhood lead poisoning.
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This program has a number of beneficial impacts. In the short-term, EPA inspections and enforcement actions
encourage contractors to come into compliance and thus can immediately decrease the potential for lead
contamination on RRP projects. Intermediate-term impacts stem from increased awareness among the regulated
community that the EPA is actively inspecting for compliance with lead regulations. Longer-term impacts are an
overall increase in compliance and safer renovation practices within the regulated community as their understanding
of their role in lead exposure prevention grows. Further, these efforts will improve national consistency in the
lead-based-paint inspection program, improve communication between inspectors and foster creative solutions
to problems encountered in the field. The lead inspector practitioners calls enable EPA Headquarters to be more
responsive to regional needs to continuously improve the lead-based paint program.
Websites for more information:
https://www.epa.gov/lead
http://www.cicacenter.org/
https://www.epa.gov/compliance/compliance-monitoring-strategy-toxic-substances-control-act-tsca
https://www.epa.gov/compliance/toxic-substances-control-act-tsca-compliance-monitoring
https://www.epa.gov/enforcement/waste-chemical-and-cleanup-enforcement#chemical
https://www.epa.gov/ejscreen

7.16

Environmental Protection Agency – Office of Air and Radiation: Review and
Implementation of the National Ambient Air Quality Standards for Lead

The EPA’s Office of Air and Radiation helps protect children from harmful lead exposure by setting air quality
standards for lead that protect public health and also requiring monitoring to assess compliance with the standards
and the development of plans to improve air quality in areas not meeting the standard. The manner in which the
Office of Air and Radiation has established and implemented the lead standards in recent years is described below.
Lead is one of the pollutants for which the EPA sets national ambient air-quality standards (NAAQS) under the
Clean Air Act (CAA). The primary (health-based) standard for lead is established to protect public health with an
adequate margin of safety and is periodically reviewed and, as appropriate, updated. The EPA requires state and
local agencies to monitor near sources that have the potential to exceed the lead NAAQS, and the EPA analyzes
the monitoring data to assess compliance. For areas that do not meet the lead NAAQS (nonattainment areas), the
CAA requires states to draft a plan that outlines the measures that the state will take to improve air quality and meet
the standard. In 2008, EPA substantially revised the NAAQS for lead, lowering the level of the standard by a factor
of 10 to 0.15 micrograms per cubic meter three month average of lead in total suspended particles. The revised
standard increased protection for children and other at-risk populations against an array of lead’s adverse effects,
most notably neurocognitive and neurobehavioral effects in children. EPA recently reviewed the 2008 standards
and determined in September 2016 that the existing standards provide the requisite protection of public health and
welfare.
In 2008 and 2010, the EPA revised the monitoring requirements to ensure that monitoring occurs near large
lead sources. Based on data collected at the previously existing and newly required monitoring sites, 21 areas are
currently designated nonattainment under the current standards. In the most recent three-year period for which data
are available (2013–2015), 10 of the 21 have air quality that meets the standards. Implementation activities are
continuing to bring all areas into compliance with these standards.
The monitoring data reflect the more localized nature of lead air concentrations since the removal of lead
from motor vehicle gasoline. These data show that concentrations exceeding the NAAQS are found in localized
areas near sources and decline within very short distances from such sources. Implementation of the final 2008
lead NAAQS is ongoing and EPA continues to track progress on air-quality improvements in attainment areas
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initially judged in nonattainment. The EPA, through its headquarters and regional offices, will continue to provide
implementation related guidance and support to states to ensure their control strategies address lead emissions to
ensure timely attainment and maintenance of the lead NAAQS.
Website for more information:
https://www.epa.gov/lead-air-pollution

7.17

Department of Health & Human Services – Administration for Children and
Families: Child Care and Development Fund

The Child Care and Development Fund (CCDF) is the largest source of federal funding to help pay for child
care for low-income working parents, providing $5.7 billion in FY2016 to states, territories and tribes to administer.
1.4 million children under age 13 from almost 1 million low-income working families are served by CCDF each
month. The program’s authorizing statute, the Child Care and Development Block Grant Act, of was reauthorized
in 2014 and made expansive changes focused on improving the health and safety of children in early care and
education, improving subsidy policy for families and providers, promoting consumer education and improving the
overall quality of programs. For child care providers serving children funded by CCDF, section 658E(c)(2)(I)(i)(V)
of the Act requires states to have in effect health and safety requirements and training that include “building and
physical premises safety.” Though not explicitly required, ACF lead testing and mitigation should be encouraged
under this section.

7.18

Department of Health & Human Services – Administration for Children and
Families: Early Head Start Child Care Partnerships Funding Opportunities

The Administration for Children and Families (ACF) supports states and communities as they expand highquality, early-learning opportunities to infants and toddlers through EHS Child Care Partnerships. EHS Child
Care Partnerships promote early childhood development by providing grants for EHS programs to partner with
local child care centers and family childcare providers serving infants and toddlers from low-income families. The
partnerships support working families by providing a full-day, full-year program where they receive comprehensive
services that benefit children, families and teachers. These services include health, developmental and behavioral
screenings, including screening for exposure to lead, increased professional development opportunities for teachers
and increased parent engagement opportunities. EHS Child Care Partnerships provide comprehensive services that
include behavioral health, general health, and nutrition services. To meet and comply with program requirements,
EHS Child Care Partnership programs must ensure that all children receive a blood lead toxicity screening per the
Early and Periodic Screening, Diagnosis and Treatment (EPSDT) program of the Medicaid agency of their state. In
addition, EHS Child Care Partnership programs provide parent-education activities and staff training relevant to
lead poisoning and toxic stress.
Website for more information:
https://www.acf.hhs.gov/programs/ohs

7.19

Department of Health & Human Services – Administration for Children and
Families: Early Head Start and Head Start Services

Early Head Start/Head Start (EHS/HS) helps to prevent the adverse effects of childhood lead exposure by
ensuring that all children within their program undergo blood lead screening, by providing health and nutrition
services and by providing education and training relevant to lead poisoning.
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EHS/HS is a federal program that promotes the school readiness of children from birth to age 5 years from lowincome families by promoting their cognitive, social and emotional development. More than a million children are
served by Head Start programs every year, including children in every U.S. state and territory and in American Indian
and Alaska Native communities.
With respect to reducing lead exposure, EHS/HS provides comprehensive services that include behavioral
health, general health and nutrition services. To meet and comply with Head Start Program Performance Standards,
Head Start programs must ensure that all children receive a blood lead toxicity screening per the Early and Periodic
Screening, Diagnosis and Treatment (EPSDT) program of the Medicaid agency of their state. In addition, EHS/HS
provides parent-education activities and staff training relevant to lead poisoning and toxic stress.
Website for more information:
https://www.acf.hhs.gov/programs/ohs

7.20

Department of Health & Human Services – Administration for Children and
Families (ACF): Guidance on Basic Health and Safety Standards for Early Care
and Education for State Child Care Licensing and Quality Rating Improvement
Systems

ACF promotes health-protective safety standards, including lead testing in children and other measures described
in Caring for Our Children Basics: Health and Safety Foundations for Early Care and Education. Though voluntary, the
ACF hopes Caring for Our Children Basics will be a helpful resource for LEAD-BASED PAINT ACTIVITIES PROGRAM
and other entities as they work to improve health and safety standards in childcare licensing and which would be
reflected in Quality Rating Improvement Systems (QRIS). Regarding lead testing, Caring for Our Children Basics
(Section 5.1.1.5) includes the recommendation that an environmental audit that includes an evaluation of lead on the
premises be conducted at early childhood settings, with remediation of sites where children’s health could be affected.
ACF hopes Caring for Our Children Basics will provide a common framework for improved monitoring systems
and will assist childcare-licensing agencies achieve a more consistent high-quality foundation upon which families can
rely. ACF hopes the inclusion of an environmental audit will prevent lead exposure in children who attend licensed
childcare programs. ACF also sees Caring for Our Children Basics as an educational tool at the program level.
Websites for more information:
https://www.acf.hhs.gov/programs/ecd/caring-for-our-children-basics
https://www.acf.hhs.gov/sites/default/files/ecd/caring_for_our_children_basics.pdf

7.21

Department of Health & Human Services – Administration for Children and
Families: Memorandum of Understanding between EPA Region 2 and HHS
Region 2

The EPA and the Administration for Children and Families (ACF) are jointly helping prevent childhood lead
exposure through a Memorandum of Understanding (MOU) in which regional offices cooperate on a variety of
projects involving the evaluation of environmental conditions at Head Start and childcare programs. The MOU
establishes a framework for cooperation to improve the health of children and relevant staff in New Jersey, New
York, Puerto Rico, the U.S. Virgin Islands and Tribal Nations. The EPA and ACF are working together to disseminate
information that can inform future siting of facilities as well as improve existing environmental conditions. Two of the
conditions that can directly impact children’s exposure to lead are lead-based paint and lead in drinking water.
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To address lead-based paint, the MOU tasks the EPA Region 2 office to
provide guidance documents and technical assistance for lead-based paint in
child-occupied facilities. The ACF Region 2 office will disseminate these materials
to promote safe practices whenever facilities staff do work or hire a contractor
that might disturb painted surfaces in child-occupied facilities. Further, EPA Region
2 will provide a webinar for ACF staff and staff of Head Start programs on the
relevant regulatory requirements concerning lead-based paint. ACF Region 2 will
promote awareness of the EPA’s Renovation, Repair and Painting rule and how
it can affect early care and education facilities. Further, ACF will assist the EPA
in disseminating information about the health effects of childhood lead exposure
and tools to assist childcare and Head Start programs locate certified Lead-Safe
construction professionals in their area.
Regarding lead in drinking water, the MOU calls for ACF Region 2 to provide
EPA Region 2 with a list of all Head Start facilities and their locations within the
region. EPA Region 2 will determine whether the public water supplying these
facilities is in compliance with the EPA’s Lead and Copper Rule and provide this
information to ACF and/or the facilities. EPA Region 2 will develop and implement
a plan to inspect those Head Start and childcare centers that will be tested for
lead in drinking water and then develop a generic sampling plan to assist these
facilities in identifying which outlets should be tested for lead, for example those
normally used for drinking and food preparation. EPA Region 2 may share or
develop checklists for the evaluation of lead in drinking water (e.g., plumbing
profile questionnaire, list of banned water coolers, flushing logs) and will work
collaboratively with ACF and Head Start programs on a remediation plan if
results indicate high levels of lead in the drinking water.
EPA Region 2 will work with ACF to raise awareness about lead in drinking water, with outreach to Head Start
and childcare staff and enrolled children and their families. The outreach materials may include various electronic
and print media, existing guidance documents for reducing lead in drinking water, as well as EPA-sponsored toll-free
hotlines and websites, such as the Safe Drinking Water Hotline and Consumer Information line at 1-800-424-LEAD.
EPA Region 2 will encourage partnerships among ACF, state and local agencies, public-water systems and other
interested stakeholders working toward reducing lead in drinking water in Head Start, family child care, and centerbased childcare settings. These partnerships will be promoted at national, state and local conferences such that
progress on the activities and successes of the Head Start initiative on reducing lead in drinking water will become
widely shared.
Website for more information:
https://www.epa.gov/dwreginfo/lead-drinking-water-schools-and-child-care-facilities#tab-4

7.22

Department of Health & Human Services – Administration for Children and
Families: Outreach to Head Start and Child Care and Development Fund
Grantees on Lead Exposure in Children

The Administration for Children and Families (ACF) helps address childhood lead exposures by increasing
awareness of lead hazards among the public and as part of the professional development of early-care educators
and providers. This outreach is accomplished through the promotion of federal resources on lead prevention to
programs and families served.
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These resources include:
| EPA website: Lead in Drinking Water at Schools and Child Care Facilities https://www.epa.gov/dwreginfo/
lead-drinking-water-schools-and-child-care-facilities

| EPA’s 3T’s for Reducing Lead in Drinking Water in Child Care Facilities: Revised Guidance https://www.
gslabs.com/3ts_leadschools.pdf

| Lead Poisoning Prevention for Head Start Children: Tips and Resources for Programs to Meet the Lead
Screening Requirement https://eclkc.ohs.acf.hhs.gov/hslc/tta-system/health/physical-health/education-activities/lead
poisoning-prevention.html

| How to Protect Your Child from Lead Poisoning https://eclkc.ohs.acf.hhs.gov/hslc/tta-system/health/docs/lead
brochure-english.pdf

| Strategies for Meeting the Lead Screening Requirement in Head Start https://eclkc.ohs.acf.hhs.gov/hslc/tta
system/health/docs/sequence-steps-address-lead-screening-04.pdf

| Lead Screening: Well Child Health Care Fact Sheet https://eclkc.ohs.acf.hhs.gov/hslc/tta-system/health/safety
injury-prevention/environ-protection-efforts/health_fts_00748_072905.html

| Childhood Lead Prevention Program: State Programs https://eclkc.ohs.acf.hhs.gov/hslc/tta-system/health/safetyinjury-prevention/environ-protection-efforts/ChildhoodLeadPo.htm

| 10 Tips to Protect Children from Pesticide and Lead Poisoning https://eclkc.ohs.acf.hhs.gov/hslc/tta-system/health/
safety-injury-prevention/environ-protection-efforts/TipstoProtectC.htm

ACF also promotes the use of the National Center for Early Childhood Health and Wellness Webinar on
Nutrition to Mitigate the Effects of Lead Poisoning. This webinar provides information on how Early Care and
Education nutrition standards support lead prevention efforts while providing resources to families and ways to
bring community resources together to ensure childhood lead screening.
Website for more information:
https://eclkc.ohs.acf.hhs.gov/hslc/tta-system/health

7.23

Department of Health & Human Services – Centers for Disease Control
and Prevention/Agency for Toxic Substances and Disease Registry:
Conducting Public Health Assessments on Lead Exposure

The Agency for Toxic Substances and Disease Registry (ATSDR) helps
decrease childhood lead exposures by providing public health assessments,
exposure investigations, health consultations and technical support related to
community exposure to a wide range of toxic chemicals including lead. The
manner in which ATSDR’s efforts help improve public health are coordinated
with other agencies are described below.
ATSDR was established by Congress in 1980 under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), also
known as the Superfund law. ATSDR is a non-regulatory, environmental
health agency that provides public health expertise to keep Americans safe
from hazards in the environment. ATSDR staff in 10 regions, along with
headquarters staff, interface with petitioners for public health assessments that
explore the relationship between environmental factors in air, water and other
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media and community health. ATSDR provides health consultations related to these investigations and, in addition,
engages in emergency preparedness and response activities.
One example of ATSDR’s impact with respect to lead exposure is the agency’s investigation at a former lead and
silver smelter in Pueblo, Colorado. At this site, ATSDR identified children with elevated levels of lead in their blood.
ATSDR and the local health department connected these children with needed medical care and provided the EPA with
their results to help them target soil replacement in places where it was most needed to protect children.
ATSDR also promotes innovative health education and outreach events called “soilSHOPs” – Soil Screening,
Health Outreach and Partnerships – to help people learn if their soil is contaminated with lead or other metals
and how to reduce exposures to contaminated soil and produce from community and urban gardening. At
soilSHOP events, ATSDR provides free soil screening for lead and other harmful chemicals; information on safe
gardening practices and ways to protect children from lead exposure; and one-on-one health education about
lead and other harmful chemicals. ATSDR has developed a toolkit to help communities and other groups plan
their own soilSHOP events.
Websites for more information:
https://www.atsdr.cdc.gov/soilshop/
https://www.atsdr.cdc.gov/hac/coloradoslag.html

7.24

Department of Health & Human Services – Centers for Disease Control
and Prevention/Agency for Toxic Substances and Disease Registry:
Guidance on Choosing Safe Places for Child Care

ATSDR promotes the consideration of potential exposures to harmful chemicals when choosing a location
for a childcare center. By adopting policies and practices that encourage partnerships and identify potentially
problematic sites before siting a childcare center, states and childcare providers can prevent harmful exposures,
such as lead in soil, to young children.
ATSDR plans to release voluntary guidelines to help state governments and other entities learn about chemicalexposure concerns associated with childcare center locations and identify options for addressing this issue through
policies and practices. Although an estimated 8.3 million children may be in licensed childcare centers across the
country, the majority of state licensing processes do not require site assessments to identify potential exposures
to chemicals present on the site from past use of the site or coming onto the childcare site from nearby sites. The
ATSDR guidelines can help prevent lead and other environmental exposures to children by ensuring that these
exposures are carefully considered and mitigated in all childcare centers.

7.25

Department of Health & Human Services – Centers for Disease Control and
Prevention/Agency for Toxic Substances and Disease Registry: Geospatial
Research, Analysis, and Services Program (GRASP) Support for Site-Specific
Lead Investigations and Response

ATSDR’s GRASP unit helps prevent lead exposures by providing mapping, modeling and spatial analyses that
help investigators understand the environmental and population risk factors that govern children’s exposure to
lead. These analyses have been used around the country at lead-related health investigations including in Flint,
Michigan. Additional examples and applications are described below.
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GRASP uses geographic information system techniques to provide geospatial analyses and maps that enable
ATSDR scientists to assess environmental, sociodemographic and behavioral issues affecting chemical exposure
at hazardous waste sites across the United States. GRASP maps are essential in ATSDR’s efforts to communicate
complex health information to communities, government partners, academia and advocacy groups.
Applications of GRASP that are pertinent to childhood lead assessments are the mapping and spatial analysis of
blood lead levels in a region in relation to lead-contaminated media, the mapping of childhood lead-exposure risk
factors and providing an estimate of the denominator (at-risk population) in study areas. GRASP products are useful
in a variety of education and outreach settings, including to healthcare providers and prevention services, to map
health resources in a region and to provide visuals for posters, publications, fact sheets and public presentations.
GRASP is also useful from a surveillance and monitoring perspective, for example, in analysis of school attendance
in relation to educational outcomes.
To date, GRASP has supported more than 30 lead-related health investigations. In Miami, Oklahoma, GRASP
mapped soil lead results in public parks and other locations, showing that soil lead levels could expose children to
lead; this information resulted in zoning changes. A study in Evansville, Indiana, mapped more than 10,000 blood
lead samples of young children in relation to children’s homes and the age of housing. This showed a clear trend
of elevated blood-lead levels in children living in pre-1970 homes, which assisted in promoting lead-safe housing
policies. In Philadelphia, Pennsylvania, GRASP is comparing children’s blood-lead levels to environmental samples
from homes near historic lead-emitting factories to help improve cleanup strategies. GRASP provided support for
investigators in Flint, Michigan, by creating reference maps that showed locations and lead levels for thousands of
drinking water samples, housing characteristics and demographic data. This enabled officials to understand the
relationship between water distribution and lead levels.
Website for more information:
https://www.atsdr.cdc.gov/dthhs/office_of_director/grasp.html

7.26

Department of Health & Human Services – Centers for Disease Control and
Prevention/Agency for Toxic Substances and Disease Registry: Toxicological
Profile for Lead

ATSDR’s Toxicological Profile for Lead is part of the effort to prevent lead’s adverse effects by being a key
resource to the scientific community. The profile improves understanding of the toxic effects of lead and the factors
that increase vulnerability. A planned update by ATSDR will further increase its utility as a leading scientific resource
in this area.
The Comprehensive Environmental Response, Compensation and Liability Act section 104(i), as amended by
the Superfund Amendments and Reauthorization Act, requires ATSDR to develop a toxicological profile on each
substance that is on the priority list of hazardous substances. The list is based on a combination of a chemical’s
frequency of detection, toxicity and potential for human exposure at National Priorities List sites. Lead is No. 2 on
the priority list, and the lead toxicological profile was most recently updated in 2007.
The toxicological profiles are peer-reviewed and include a review, interpretation and summary of available
toxicological and epidemiological information on a hazardous substance to ascertain the levels of significant human
exposure. This analysis requires ATSDR to determine whether adequate information is available to make health
determinations for acute, subacute and chronic health effects. Where there are data gaps, ATSDR identifies the
toxicological testing needed to fill these gaps and thus enable a more complete assessment.
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An updated toxicological profile for lead will be initiated in 2016 that will integrate more recently published
studies (beyond 2007) on exposure and effects of lead with a focus on recent studies showing adverse effects
occurring at blood lead levels less than 10 micrograms per deciliter.
Website for more information:
https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=96&tid=22

7.27

Department of Health & Human Services – Centers for Disease Control and
Prevention/National Center for Environmental Health: Healthy Homes/Lead
Poisoning Prevention Program (HHLPPP)

The National Center for Environmental Health (NCEH) funds state and local health departments to develop
blood lead surveillance systems and to make the data available to decision makers and stakeholders. The
surveillance system also evaluates whether services provided to children with elevated blood lead levels are timely
and appropriate. These efforts are helping reduce healthcare costs and improve academic achievement and later
life success for at-risk children.
NCEH 2016 funding will be awarded to state and local health departments who are in the final year of a
three-year cooperative agreement. The surveillance data are critical to state, local and federal efforts to control
or eliminate lead sources in children’s environments before they are exposed (primary prevention). The funded
programs collect and analyze data to identify the highest risk areas and sub-populations and then work with
partners to target preventive measures such as housing rehabilitation, code enforcement and early childhood
education in these high-risk areas.
Recent accomplishments include publishing
recommendations on educational interventions for children
affected by lead, adopting an upper reference-range value
for blood lead levels in children ages 0–6 years based on the
distribution of blood lead in U.S. children and deploying a webbased data system that supports local and state surveillance
activities and interventions for children with elevated blood lead
levels. In addition, HHLPPP has developed and disseminated
protocols and training materials for conducting small-area,
lead prevalence studies. These materials have been used in the
United States and many other countries to identify emerging
lead hazards for children and guide efforts to reduce these
hazards. HHLPPP is also a member of the Global Alliance to
Eliminate Lead Paint and supports the Alliance’s efforts to ban
the use of lead paint worldwide.
Website for more information:
https://www.cdc.gov/nceh/lead

7.28

Department of Health & Human Services – Centers for Disease Control and
Prevention: Lead Poisoning Prevention Subcommittee of the NCEH/ATSDR
Board of Scientific Counselors

The NCEH/ATSDR Board of Scientific Counselors (BSC) is helping address lead exposures through its Lead
Poisoning Prevention Subcommittee, which provides expertise and guidance to CDC/ATSDR. The BSC is a
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16-member advisory committee chartered under the Federal Advisory Committee Act, which provides guidance to
the Secretary of the Department of Health & Human Services, the Director of the CDC and the Director of NCEH/
ATSDR. BSC guidance assists in ensuring scientific quality, timeliness, utility and the dissemination of results.
In 2015, the BSC established a Lead Poisoning Prevention (LPP) Subcommittee composed of a wide range of
external lead-poisoning-prevention experts. The CDC anticipates engaging both the BSC and the LPP Subcommittee
as staff evaluate data from the National Health and Nutrition Examination Survey for its possible impact on the
CDC reference value for blood lead in children.
Website for more information:
https://www.atsdr.cdc.gov/science/index.html

7.29

Department of Health & Human Services – Centers for Disease Control
and Prevention/National Center for Environmental Health: National
Biomonitoring Program

The National Biomonitoring Program helps in the detection, diagnosis, treatment and prevention of leadrelated disease by improving methods to test for blood lead in human populations including young children, by
characterizing lead levels across the U.S. population, by helping to establish CDC’s reference level for elevated
blood lead, by providing quality-assurance expertise and funding
to support the national infrastructure for blood lead monitoring and
by providing status and trends data, which helps identify changes in
population lead levels over time in response to interventions to reduce
lead exposure.
The program has improved laboratory methods for measuring lead in
human blood and urine and has applied these methods to assess the U.S.
population’s exposure to lead in participants from the National Health
and Nutrition Examination Survey beginning with children age 1 year
and older. These results are published in the National Report on Human
Exposure to Environmental Chemicals. The methods developed by the
National Biomonitoring Program yield high-quality lead measurements
for collaborative studies that examine vulnerable populations, such
as newborns, children, pregnant women and groups with known or
potentially high exposures.
The program has also contributed to the development of portable (point of care) blood lead analyzers that
assess lead exposures and identify poisoning incidents even in remote locations. A collaboration with the National
Institute of Standards and Technology has produced validated standard reference materials for lead in both blood
and urine. These reference materials ensure that laboratory analyses of lead from a variety of programs including
national surveys, epidemiology research and environmental exposure testing are valid. The National Biomonitoring
Program offers quality-assurance services and technical assistance to domestic and international laboratories that
measure lead in whole blood, and it funds state public health laboratories to assess lead and other chemical
exposures of concern in their communities. This expands the national capacity to conduct high-quality biomonitoring
for lead and other chemicals.
In addition to current work addressing the quantification of lead exposure, the CDC will continue efforts to
assess national population estimates used in regulatory and public health decision-making and that inform the
CDC’s blood lead reference levels. These reference levels are used to identify children with elevated blood lead
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that require intervention. The biomonitoring program’s tracking of lead in Americans over time helps to rapidly identify
changes in exposures to at-risk populations (e.g., children and pregnant women), which may occur in response to
public health interventions to reduce exposures. Thus, the biomonitoring program can help identify the effectiveness of
such interventions.
Websites for more information:
https://www.cdc.gov/biomonitoring
https://www.cdc.gov/exposurereport
https://www.cdc.gov/biomonitoring/state_grants.html

7.30

Department of Health & Human Services – Centers for
Medicare & Medicaid Services (CMS)/Center for
Medicaid and CHIP Services: Blood Lead Screening
for Children Enrolled in Medicaid

The Medicaid program helps to prevent childhood lead poisoning by identifying
children with exposure to lead at the age when at most risk. The program helps
assure that such children receive any necessary follow-up, including diagnostic or
treatment services.
Blood lead testing is a covered service for children enrolled in the Medicaid program through the Early and
Periodic, Screening, Diagnostic and Treatment benefit. All children enrolled in Medicaid are entitled to receive a
screening blood lead test at 12 and 24 months of age. Children who did not receive a test by age 2 years are
entitled to receive a test up to age 6 years. States include blood lead screening results for children who receive
Medicaid in the data that they submit annually to CMS. States may submit a proposal to target lead screening to
areas of greatest risk and then implement a targeted screening program if approved. The Medicaid program also
includes coverage of lead investigations in a child’s home or primary residence.
Website for more information:
https://www.medicaid.gov/medicaid/benefits/epsdt/index.html

7.31

Department of Health & Human Services – Food and Drug Administration/
Center for Food Safety and Applied Nutrition: Monitoring Domestic and
Imported Foods for Unsafe Levels of Lead and Developing Regulations or
Guidance to Establish Appropriate Maximum Lead Levels in Foods

The Food and Drug Administration’s (FDA) Center for Food Safety and Applied Nutrition carries out monitoring
of foods and foodware (tableware such as plates, serving bowls and drinking utensils) to limit consumer exposure to
lead. The FDA monitors imported and domestic foods and tableware for lead levels through its regulatory monitoring
program (Toxic Elements in Food and Foodware compliance program) and its Total Diet Study. The FDA takes action
to ensure the removal of contaminated food and unsuitable tableware from the marketplace, when necessary, or to
prevent foods with elevated levels of lead from reaching consumers. The FDA also establishes limits by regulation
or by guidance to ensure that processors use good manufacturing practices to manufacture tableware and to avoid
the introduction of lead during food production. In addition, the FDA provides technical assistance to state and local
agencies as they assess potential exposure to sources of lead within their areas of jurisdiction, such as restaurants
and retail food establishments. The FDA also responds to requests for information regarding lead and food safety
and ensures that public messaging is properly coordinated and cleared and consistent with other federal and state
agencies.
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7.32

Department of Health & Human Services – Food and Drug Administration/
Center for Food Safety and Applied Nutrition: Decrease the Codex Maximum
Levels for Lead in Various Foods Through the Codex Committee on
Contaminants in Food

The FDA is helping reduce lead exposure in the general population by leading a multi-year effort to lower
maximum levels (MLs) for lead in various foods in the Codex Alimentarius General Standard for Contaminants and
Toxins in Food and Feed. This effort will help decrease the amount of lead in foods around the world.
The FDA is the primary agency on the U.S. Delegation to the Codex Committee on Contaminants in Food
(CCCF), which has proposed lowering the lead MLs in response to a new assessment by the World Health
Organization and Food and Agriculture Organization, indicating that it was not possible to establish a tolerable
weekly intake for lead that would be considered to be health protective. When the work began in 2012, many
of the MLs in the General Standard were outdated, reflecting historically higher levels of lead in food from
environmental exposures impacted by widespread use of leaded gasoline and lead-soldered cans. Over the past
several years, through the work of the CCCF, Codex has lowered MLs for approximately 10 food types. In April
2016, the CCCF discussed lowering MLs for lead for 13 additional food types.
Lower Codex MLs are important because many countries use Codex MLs as their own standards for allowable
levels of contaminants in food. The lower MLs should result in lower concentrations of lead in food worldwide, as
well as adoption of better manufacturing and agricultural practices to reduce lead contamination.
Websites for more information:
www.fao.org/fao-who-codexalimentarius/en/
www.fao.org/fao-who-codexalimentarius/meetings-reports/detail/en/?meeting=CCCF&session=10 (Agenda Item 6.1 EN)

7.33

Department of Health & Human Services – Health Resources and Services
Administration/Bureau of Primary Health Care: National Training and
Technical Assistance/Cooperative Agreement
The National Training and Technical Assistance Cooperative Agreements
program helps prevent childhood lead exposure by providing free training and
technical assistance (T/TA) to health centers that participate in the program. T/
TA informs health centers and other stakeholders of the health consequences
of lead exposure and the optimal methods to prevent lead poisoning. The
program provides state/regional/national trainings via in-person events such
as regional forums as well as through distance learning such as webinars. The
program also maintains websites and provides newsletters and fact sheets that
serve as educational tools for the public and providers.
These resources are data driven, cutting edge and focused on quality and
operational improvement to support Health Center Program award recipients
and look-alikes. Federally Qualified Health Center Look-Alikes are health
centers that have been certified by the federal government as meeting all the
Health Center Program requirements, but do not receive funding under the
Health Center Program.
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T/TA needs are designed according to the needs of the populations served by the health centers. Examples
of activities specifically addressing lead poisoning-related issues include the Community Health Partners for
Sustainability training, Lead Poisoning – Why Some Kids are Still at Risk – October 2015; the School-Based Health
Alliance training, Engaging SBHCs (School-Based Health Centers) in Reducing Environmental Asthma Triggers
– October 2015; and the National Center for Health in Public Housing training, Lead Prevention Webinar –
Highlighting Policies and Best Practices – Fall 2016.
Website for more information:
http://bphc.hrsa.gov/qualityimprovement/strategicpartnerships/ncapca/natlagreement.html

7.34

Department of Health & Human Services – Health Resources and Services
Administration (HRSA)/Maternal and Child Health Bureau: Reproductive and
Environmental Health Network Program at the Organization of Teratology
Information Specialists

The Organization of Teratology Information Specialists (OTIS) helps provide the most current information to the
public and healthcare professionals on the possible developmental risks from lead and other teratogens. Through
a cooperative agreement in 2014, the OTIS updated a fact sheet on lead exposure in response to the increased
demand for information and is working to expand lead activities nationwide by developing additional resources for
women who are pregnant or breastfeeding.
The OTIS supports regional Teratology Information Services that provide one-on-one risk assessments and
counseling to pregnant and breastfeeding women and to providers on known and potential reproductive risks,
including lead exposure. Additional activities include maintaining a website and app that serve as educational tools
for the public and providers, producing educational fact sheets including one detailing lead exposure, conducting
educational events through distance and in-person events and through teaching of health-care professionals.
The Reproductive and Environmental Health Network also improves access to teratogen information services to
vulnerable and hard-to-reach populations.
Website for more information:
https://mothertobaby.org/fact-sheets/lead-pregnancy/pdf

7.35

Department of Health & Human Services – Indian Health Service: Provision of
Comprehensive Public Health Services to Tribes to Ensure Safe Drinking
Water, Heathy Homes and Children’s Environments

The Indian Health Service (IHS) helps prevent childhood lead exposure by addressing lead in the environment of
American Indian and Alaska Native (AI/AN) children as part of a comprehensive public health program. The IHS
ensures settings for AI/AN children are safe and provide healthy environments in which to live, learn, play and grow.
Staff help identify health issues through inspections and investigation of children’s environments and health conditions
and then make suggestions for corrective action.
The IHS delivers public health services to federally recognized tribes located in 12 administrative areas,
constituting more than two million members of the AI/AN community. Children’s environmental health issues are
present in schools, Head Starts, childcare facilities, community settings and housing and include indoor air quality,
lead and other toxics exposure, as well as vector-borne and infectious diseases.
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Through clinical referrals or routine inspections and investigation of health conditions related to environmental
exposures, IHS staff identify hazards in child-occupied facilities and provide recommendations for corrective
actions to reduce risk to children. The IHS also provides training and outreach to federal and tribal staff and
community members on environmental health factors and consults on program planning and policy development.
The IHS partners with agencies such as the EPA through inter-agency agreements, committees and workgroups to
conduct specific projects to improve children’s environments related to lead and other environmental hazards.
While IHS does not have a national lead initiative, it does include reducing lead in children’s environments as
part of a comprehensive public health program that addresses motor-vehicle accidents and injuries, arsenic, radon,
Hantavirus, Zika Virus, West Nile Virus, Plague, asthma and other issues.
Websites for more information:
www.ihs.gov
www.ihs.gov/dehs

7.36

Department of Health & Human Services – National Institutes of Health/
Eunice Kennedy Shriver National Institute of Child Health and Human
Development: Research on the Effects of Lead Across the Lifespan

The Eunice Kennedy Shriver National Institute of Child Health
and Human Development (NICHD) helps improve understanding of
lead effects across the lifespan by supporting research on a variety
of developmental endpoints and life stages. This includes pregnancy
and fetal development, early childhood, adulthood, aging and transgenerational effects. For example, NICHD supports the National
Longitudinal Study of Youth, which can provide data on lead effects
on behavior in children and adolescents. In addition, the Population
Dynamics Branch supports research grants that look at how health
disparities may affect vulnerability to high blood lead levels.
Research supported by NICHD has already shed light on the
developmental and cognitive effects of lead exposure, with some
unexpected results. For example, exposure to lead in childhood may
delay the onset of puberty in young girls. Less is known about the impact
of lead exposure on learning and cognition across the lifespan, beginning
in pregnancy. Currently funded research is examining this issue, which will
provide a basis for potential future interventions and treatments.
NICHD is exploring options to expand the knowledge base of lead
effects on different organ systems at different ages, and to identify where
the research gaps and opportunities may exist.
Website for more information:
https://www.nichd.nih.gov search for lead exposure
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7.37

Department of Health & Human Services – National Institutes of Health/
National Institute of Environmental Health Sciences: Data Review and
Monograph on Lead

The National Institute of Environmental Health Sciences is furthering the understanding of key pharmacokinetic
issues that affect the clinical interpretation of blood lead data and the impact of lead exposure pathways in
pregnant women and children.
Previously collected but unpublished data from a large mammal model have the potential to provide important
information on lead pharmacokinetics. These data are being evaluated for usefulness in understanding lead
pharmacokinetics following short-term, high-level exposure of children, the bioavailability of lead from paint chips
(as characterized by the National Institute of Standards and Technology) and the differential absorption of lead in
pregnant versus non-pregnant females, to help inform a possible model for pregnant women. Thus, the document
will support continuing education and is expected to serve as a reference to experts and the public. This effort
will improve clinical interpretation of blood lead data by physicians and other healthcare workers as well as the
general public. The information will also be useful to efforts that focus on protection of expectant mothers and for
better understanding hazard assessment for lead-based paints.
Information regarding the previous use of a large mammal model for lead risk assessment can be found at:
http://www.ncbi.nlm.nih.gov/pubmed/16882520.
Website for more information:
https://www.niehs.nih.gov/about/od/advisor/weis/

7.38

Department of Health & Human Services – National Institutes of Health/
National Institute of Environmental Health Sciences: Disaster Research
Response Program

The NIH Disaster Research Response (DR2) Program provides support and resources for the federal response
to that threaten public health from a range of environmental threats including lead exposure. DR2 is providing this
support for the federal response to the lead in drinking water situation in Flint, Michigan. The DR2 website provides
vital tools and information to support both the public health response effort and the needs of disaster researchers to
examine environmental health threats as well as disaster vulnerability.
The DR2 Program is the national framework for research on the medical and public health aspects of disasters
and public health emergencies. The DR2 website, provided by the National Institute of Environmental Health
Sciences (NIEHS) and the National Library of Medicine (NLM), supports disaster-science investigators by offering
numerous features, including data-collection tools, research protocols, and disaster-research news and events.
Within the website, the NLM and NIEHS created a database of surveys, tools and resources that have been used
in past disasters. This helps researchers who want to conduct disaster research find information quickly. Further, the
website provides information on training and exercises, protocols for disaster research, networks, collaborations
and a small database of tools and resources to assist disaster researchers. Information on the pre-reviewed NIEHS
Rapid Acquisition of Post Incident Disaster Data Protocol is available on the website as well.
DR2 is working closely with the NIH Public Health Emergency Research Review Board and is also looking to
address institutional review board processes related to disaster research and in particular disaster vulnerability as a
factor in research.
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Websites for more information:
https://disasterinfo.nlm.nih.gov/enviro/FlintLeadWater.pdf
https://dr2.nlm.nih.gov

7.39

Department of Health & Human Services – National Institutes of Health/
National Institute of Environmental Health Sciences: Environmental
Influences on Child Health Outcomes including the Children’s Health
Exposure Analysis Resource

The Children’s Health Exposure Analysis Resource (CHEAR) program helps improve understanding of how
a wide range of environmental exposures, including how lead affects early life development, ultimately leading
to interventions to protect children’s health. CHEAR provides a laboratory support infrastructure that facilitates
the inclusion of environmental exposures in children’s health research. It does this in conjunction with the
Environmental Influences on Child Health Outcomes (ECHO) program and the broader extramural children’s
health research community.
ECHO is a new trans-NIH program that will study the short and long term impacts of environmental exposures on
children’s health by using existing study populations, or cohorts, that include children. CHEAR is intended to expand
the number of such studies that include environmental exposure analysis from conception through development,
including chemical, physical and biological stressors as well as lifestyle, behavioral, natural, built and social
environments. By assessing the totality of environmental exposures, ECHO endeavors to shed light on how these
factors impact obesity, upper and lower respiratory disease, birth outcomes (prenatal, perinatal, and postnatal) and
neurodevelopment.
CHEAR will support ECHO by providing laboratory analysis of environmental exposures for the cohort of
approximately 50,000 children. CHEAR also intends to implement the exposome concept in children’s health studies,
create a public resource of children’s exposures across the country and develop data and metadata standards for the
environmental health sciences community.
Websites for more information:
https://www.niehs.nih.gov/research/programs/environmental/index.cfm
https://www.niehs.nih.gov/research/supported/exposure/chear/index.cfm

7.40

Department of Health & Human Services – National Institutes of Health/National
Institute of Environmental Health Sciences: Extramural Research Portfolio on
Health Impacts of Exposure to Lead

The National Institute of Environmental Health Sciences (NIEHS) helps increase understanding of lead effects by
supporting an extramural grant portfolio of science research that focuses on the effects of lead on neurodevelopment
and other health outcomes relevant to children. The funded projects provide a research basis for public health
decision-making on lead exposure, biomonitoring, health effects, and risk communication.
Website for more information:
NIEHS Neurodevelopmental Grants:
https://tools.niehs.nih.gov/portfolio/index.cfm/portfolio/scienceCodeGrants/scode/61/topic/61
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7.41

Department of Health & Human Services – National Institutes of Health/
National Institute of Environmental Health Sciences: Lead Exposure and
Health Outcome and Communications

One of the ways in which NIEHS helps prevent childhood lead exposure
is through its ongoing outreach and communication program. This program
distributes information on lead exposure (and how to avoid it), health effects
of lead and education about sources of lead, as well as information on other
environmental health topics.
This outreach and communication effort is part of the NIEHS Strategic
Plan, and it includes components for scientists, the public, and children. A lead
webpage located at the Health and Education section of the NIEHS website
includes information on the health effects of lead, exposure measurements, who is
at risk, NIEHS lead-related funding announcements and other resources.
Other materials target children with lead-themed resources, as found on the
NIEHS KidsPages online. These include:
| How Mother Bear Taught the Children about Lead
| The Lead Busters Club
| What is Lead
| Know Where Lead Might Be Hiding
The lead outreach effort extends to the NIEHS-funded Community Outreach and Engagement Core (COEC) at
the University of Rochester’s Environmental Health Science Center’s Rochester Healthy Homes Partnership. This effort
has included educational outreach activities that promote lead removal and healthy homes through systems change
approaches.
Websites for more information:
https://www.niehs.nih.gov/health/topics/agents/lead/index.cfm
https://www.niehs.nih.gov/research/supported/translational/peph/grantee-highlights/2015/index.cfm#a748282
NIEHS KidsPages at http://kids.niehs.nih.gov including:
http://kids.niehs.nih.gov/activities/stories/mother-bear/index.htm
http://kids.niehs.nih.gov/activities/stories/lead-busters-club/index.htm
http://kids.niehs.nih.gov/topics/pollution/lead/index.htm
http://kids.niehs.nih.gov/topics/pollution/lead-house/index.htm

7.42

Department of Health & Human Services – National Institutes of Health/
National Institute of Environmental Health Sciences: National Toxicology
Program Monograph on Health Effects of Low-Level Lead

The National Toxicology Program Monograph on Health Effects of Low-Level Lead helps experts and the
general public understand the public health significance of low level lead exposures by summarizing the evidence
for effects at blood lead levels <10 μg/dL and in some cases <5 μg/dL. In this manner, it serves as an ongoing
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resource and reference document that supports continuing education. The evidence summarized in the monograph
provides support for adverse health effects in both children and adults at blood lead levels below 10 μg/dL, and,
for some effects, below 5 μg/dL.
Website for more information:
https://tools.niehs.nih.gov/wetp/

7.43

Department of Health & Human Services – National Institutes of Health/ National
Institute of Environmental Health Sciences: Worker Training Program

The Worker Training Program (WTP) helps prevent lead exposure by providing high-quality occupational safety
and health training to workers involved in handling hazardous materials or in responding to emergency releases
of hazardous materials. The WTP offers specific courses on lead awareness, lead abatement and persistent
bioaccumulative toxics.
The WTP is supported by Superfund and Department of Energy funding to provide cooperative agreements to
18 consortia comprising nonprofit organizations and their partners. The cooperative agreements support curricula
development and training programs for workers who contact hazardous materials throughout the United States
and its territories. Data from the five-year grant cycle (2005–2010) show that the program provided 204 leadfocused classes to 3,028 students (25,758 contact hours). During the current grant reporting period it is expected
that grantees will conduct 19 lead-related courses for 394 students. Lead abatement and awareness courses will
continue to be part of grantee applications in addition to those unplanned incidents where workers and their
communities may benefit from such training.
The WTP can be adapted relatively swiftly to respond to a variety of disasters, both natural and man-made.
For example, in response to the concerns in Flint, Michigan, a number of grantees supported by WTP cooperative
agreements have expanded their activities to help the local community provide lead awareness training. In addition,
grantees are helping unemployed residents find employment in lead-related work as part of the effort to build
workforce capacity in this area. WTP’s support of curriculum development and training programs help employers
across the country meet requirements under the Occupational Safety and Health Administration (OSHA) Hazardous
Waste Operations and Emergency Response (HAZWOPER) standard and EPA standards for hazardous waste
operations and emergency response.
WTP curricula and trainings reduce illness and injury from work that involves hazardous materials such as lead,
building workforce capacity with the appropriate certifications and training to perform this type of work safely. The
trainings also empower workers with knowledge to recognize and address workplace hazards, reducing exposures
that may contribute to acute and chronic illness. Community resilience is enhanced and exposures in the community
are decreased as workers apply their knowledge regarding work safe practices within the community. The long
term impact of this training is to enhance the ability of local organizations to recruit and train workers who can
address the hazards associated with lead-related work in environmental and construction occupations and who
may be involved in remediation and recovery phases related to environmental contamination.
The NIEHS WTP will continue to provide lead-specific courses as well as courses that address additional
hazards associated with remediation activities as described in OSHA’s Hazardous Operations and Emergency
Response Standard. The WTP encourages innovation in training difficult-to-reach populations by applying
appropriate adult education techniques and addressing literacy issues while striving to improve the quality of
trainings. The program enhances, rather than replaces, private-sector training by demonstrating new and costeffective training techniques and materials.
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Websites for more information:
General information about the Worker Training Program can be found at:
https://www.niehs.nih.gov/careers/hazmat/index.cfm
The program supports the National Clearinghouse for Worker Safety and Health Training and can be found at: https://tools.
niehs.nih.gov/wetp/

7.44

Department of Health & Human Services – National Institutes of Health/ National
Library of Medicine: Enviro-Health Links – Lead and Human Health

The NLM helps to educate the public about the impacts of lead on human health through its Lead and Human
Health webpage. This is a comprehensive and organized list of information resources designed to help users learn
about lead’s health effects by providing various types of data and links. The webpage connects the user to information
about specific aspects such as lead and children, occupational exposure, lead in drinking water, how to test for lead
and policies about lead. The webpage also makes it easy to retrieve relevant articles from PubMed and Toxline as well
as records from other NLM databases, including consumer-health information in MedlinePlus. The webpage also links
to information in Spanish.
The Lead and Human Health webpage is part of the NLM’s collection of Enviro-Health Links that organizes and
disseminates information to ensure that those who need the information can find what they need. The NLM has created
this type of guide for several topics that are of significance to various segments of the population. The Lead and Human
Health webpage receives an average of 633 page views per month.
Website for more information:
https://www.sis.nlm.nih.gov/enviro/lead.html

7.45

Department of Health & Human Services – National Institutes of Health/ National
Library of Medicine: Hazardous Substances Data Bank Lead Overview and
Chemical Records

The Hazardous Substances Data Bank (HSDB) helps health professionals and the general public understand the
effects of lead as part of its database of toxicology, environmental fate and exposure data on potentially hazardous
chemicals. The HSDB contains records on elemental lead and lead compounds (general and specific). As described
below, a recent update to the database format provides more accessible information on lead and other chemicals that
is written in non-technical language for the public.
Initially, HSDB chemical records contained mainly technical information from published literature. However,
in response to a recent surge in news coverage, user comments, focus groups and a needs assessment, a feature
called the Overview was added to HSDB records about lead and other chemicals. As developed by the Specialized
Information Services, a division of the National Library of Medicine, the Overview summarizes the identification;
use; exposure and risk of health effects of lead, including children and infants; and evidence and classification as
a carcinogen. The Overview also contains a For More Information section that provides links to various government
resources on lead in one place.
The major, short-term accomplishment of this work is that HSDB now better addresses the needs of non-technical
users within the general public. The intermediate and long-term accomplishment is that NLM/SIS can expand user
impact for HSDB, which already averages about 250,000 queries per month. The brief, simple Overview summary
not only addresses general-public needs, but also provides the key information for lead to professionals who would
like to start with more general information before moving to the extensive record profile, which includes excerpts from
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the technical literature (journal articles, books, monographs, etc.). Also, users now have the ability to quickly link to
additional information from many authoritative government sources in one place.
Websites for more information:
Main site: https://toxnet.nlm.nih.gov/newtoxnet/hsdb.htm
Lead records with Overview at top of Table of Contents:
https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/r?dbs+hsdb:@term+@DOCNO+231 (elemental)
https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/r?dbs+hsdb:@term+@DOCNO+6923 (compounds)

7.46

Department of Health & Human Services – National Institutes of Health/
National Library of Medicine: Outreach to Students, Teachers and Consumers

The National Library of Medicine (NLM) helps educate the public regarding lead hazards by providing two
websites designed to teach students and teachers about lead in the environment and its health effects. This form of
information outreach provides summary information written in simple, easy to understand language and includes
organized external links that address lead health hazards in the environment.
The two websites are the Environmental Health Student Portal, which targets middle-school students and teachers,
and Tox Town, which targets students in grades 7 through 12 as well as general consumers.
The Environmental Health Student Portal also includes an NLM-designed animation that explains lead’s chemical
properties, presence in the environment and consumer products, health effects and mitigation to middle school students.
The animation uses engaging imagery featuring a misguided lead-suit-clad superhero, Leadman, and is aligned with
the introductory chemistry curriculum.
The average number of unique visitors to Environmental Health Student Portal and Tox Town are 8,159 and 28,783
per month, respectively. The NLM regularly receives positive feedback about the sites and animation from participants
in conferences comprising educators, public health specialists, information specialists and school nurses (e.g., National
Science Teacher Association, National Association of School Nurses).
Websites for more information:
Environmental Health Student Portal: https://kidsenvirohealth.nlm.nih.gov/
Tox Town: https://toxtown.nlm.nih.gov/

7.47

Department of Health & Human Services – National Institutes of Health/ National
Library of Medicine: Online Databases in Toxicology and Environmental Health
and Medicine

The National Library of Medicine (NLM) helps the public gain access to key hazard and risk information about
lead through its TOXNET suite of databases in toxicology and environmental health. These resources contain a wide
variety of information about lead that is of use to research scientists, public health workers, clinicians, emergency
responders and the public.
Databases with information about lead include Toxline, which includes citations to the journal literature; TOX MAP,
which maps the locations of chemical releases across the country and uses the EPA’s Toxics Release report; Hazmap,
which specifically links chemical exposure to occupations and potential occupational diseases; ChemIDplus, which is a
chemical dictionary; and WISER, which is the Wireless Information System for Emergency Responders. WISER contains
information about lead intended to assist emergency responders in the event of a spill or other emergency incident
involving lead and lead compounds.
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In addition to the suite of toxicology databases, the NLM’s PubMed/MEDLINE database contains citations to
research articles about lead, lead poisoning, therapy for lead poisoning, epidemiology, diagnosis and other specific
topics. The NLM’s heavily used MedlinePlus consumer health-information resource (in English and Spanish) includes
information on Lead Poisoning written for the general public. About 8,000 people access MedlinePlus for this
consumer-level information on lead poisoning each month.
MedlinePlus is the National Institutes of Health’s
website for patients and their families and friends.
Produced by the NLM, the world’s largest medical
library, it provides information about diseases, conditions
and wellness issues in readily understood language.
MedlinePlus offers reliable, up-to-date health information,
anytime and anywhere, for free.
PubMed is a free resource developed and maintained
by the National Center for Biotechnology Information at
the NLM. Pubmed provides free access to MEDLINE, the
NLM’s database of citations and abstracts in the fields of
medicine, nursing, dentistry, veterinary medicine, health care systems and preclinical sciences.
ClinicalTrials.gov is a registry and results database of publicly and privately supported clinical studies of human
participants conducted around the world. Learn more about clinical studies and about this site, including relevant
history, policies and laws.
In 2015, the average number of unique TOXNET users was 288,905 per month and the average number of
searches was 500,724 per month. Although these are on all topics, not just lead, it is clear that TOXNET has a wide
reach and is used throughout the world for toxicological, chemical and environmental health information. The NLM
collects, organizes and disseminates these resources to ensure that those who need the information have access
and can find what they need. The NLM periodically conducts various studies including focus testing and customer
satisfaction surveys and redesigns the system in response to what is learned.
Websites for more information:
https://www.ncbi.nlm.nih.gov/pubmed/
https://medlineplus.gov/aboutmedlineplus.html
https://clinicaltrials.gov/

7.48

Department of Health & Human Services – Office of the Assistant Secretary for
Health/Region IV: Lead-based Paint Pilot Program

The EPA Region 4 office has partnered with the Office of the Assistant Secretary for Health (OASH) Region 4 and
Shelby County, Tennessee, to help prevent childhood lead exposure through a pilot project to increase adherence to
the EPA’s Lead Renovation, Repair and Painting (RRP) Rule. The pilot project will reinvigorate efforts to ensure lead-safe
practices in projects that disturb lead-based paint and will start the discussion on better permitting practices throughout
the Region. The pilot project launched in November 2015 and will end in May 2017.
Shelby County’s children are a population at high risk for lead exposure. The county has 80,664 children under
age 6 years, 29,309 of whom are in poverty, and has 52,641 homes built before 1950. The RRP Rule requires that
firms performing renovation, repair and painting projects that disturb lead-based paint in homes, childcare facilities
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and pre-schools built before 1978 have their firm certified by the
EPA (or an EPA-authorized state), use certified renovators who are
trained by EPA-approved training providers and follow lead-safe work
practices.
OASH Region 4 is providing the EPA Region 4 office with technical
assistance and support, which includes obtaining lead exposure rates
from the CDC, intensive outreach efforts and connecting the EPA with
partners who have the potential to reach parents, caregivers, health
professionals and others. The OASH Region 4 office is also an active
participant in stakeholder meetings and other activities to encourage
community involvement.
The effort aims to increase awareness of the dangers of lead and
the importance of testing in Memphis, Tennessee. It is anticipated that
Shelby County, Tennessee, will serve as a model for other counties in
Region 4.
Website for more information:
https://www.epa.gov/newsreleases/epa-and-city-memphis-and-shelby-county-partner-address-lead-homes

7.49

Department of Health & Human Services – Office of the Assistant Secretary for
Health/Office of Disease Prevention and Health Promotion: Healthy People
2020

The HealthyPeople.gov website and related programs help prevent
childhood lead exposure through prevention resources it provides online as
well as via Healthy People 2020, which tracks two key objectives that relate
to children’s blood lead levels. Information on lead poisoning prevention is
also available in an easy-to-use format for the general public at the related
website, Healthfinder.gov.
HealthyPeople.gov is a health-promotion and disease-prevention resource
for public health professionals to plan programs and develop policies.
HealthFinder.gov is a prevention and wellness resource for consumers and
their families. Both websites contain evidence-based resources and are for
informational purposes.
Healthy People 2020 tracks two objectives within the Environmental
Health (EH) topic area that relate to lead exposure in children. These are
EH - 8.1: Reduce blood lead level in children aged 1–5 years, and EH 8.2:
Reduce the mean blood lead levels in children. This topic area is co-led by
representatives from the National Institute of Environmental Health Sciences at
the NIH and from the National Center for Environmental Health at the CDC.
Workgroup representation also comes from the EPA, HUD and the National
Center for Health Statistics (NCHS, CDC). The National Health and Nutrition
Examination Survey from NCHS/CDC is the data source for these children’s
blood lead objectives.
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HealthFinder.gov provides evidence-based actionable prevention and wellness information for consumers and their
families. Healthfinder.gov contains a Lead Poisoning Prevention page that provides an overview on lead poisoning
including summaries on the causes and safety tips. Additional resources are provided with respect to testing homes for
lead and screening children for exposure.
Websites for more information:
https://www.healthypeople.gov/2020/topics-objectives/topic/environmental-health/objectives
https://healthfinder.gov/HealthTopics/Category/pregnancy/getting-ready-for-your-baby/protect-your-family-from-lead
poisoning

7.50

Department of Health & Human Services – Office of the Secretary/Office of
Global Affairs: Role of the Health Sector in the Management of Chemicals

The Office of Global Affairs (OGA) is promoting the sound management of chemicals, including lead, throughout the
world by the year 2020. Worldwide, 1.3 million lives are lost every year due to exposures to selected chemicals, such
as lead. OGA was instrumental in the development of a World Health Assembly resolution on the health sector’s role in
the sound management of chemicals.
Country commitments to the resolution will promote the use and production of chemicals in ways that minimize
significant adverse effects on human health and the environment by 2020, a critical target of the 2030 Agenda for
Sustainable Development. The resolution was adopted by 194 countries, including the United States, at the 69th World
Health Assembly (May 23–28, 2016).
Websites for more information:
http://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_19-en.pdf
www.who.int/ipcs/en

7.51

Department of Health & Human Services – Substance Abuse and Mental Health
Services Administration: Addressing Behavioral Health Impacts of Adverse
Environmental Exposures

The Substance Abuse and Mental Health Services Administration (SAMHSA) is helping address the impacts of lead
exposure in children and families through programs that support the behavioral health needs of a community related to
environmental health risk exposures.
The SAMHSA recognizes the behavioral health impact that certain environmental exposures can have on
young children and the need to meet the emotional and behavioral needs of these children. Certain SAMHSA-grant
programs are designed to create a more collaborative and coordinated children’s system and thus help children with a
wide range of behavioral health issues including those related to environmental exposures.
In addition, the SAMHSA’s Disaster Distress Helpline is a national hotline that provides immediate crisis counseling and
support to people experiencing emotional distress related to natural or human-caused disasters. Stress, anxiety and other
depression-like symptoms are common reactions after a disaster. This toll-free, multilingual and confidential crisis support
service is available to all residents in the United States and its territories year-round and can be accessed at 1-800-985
5990 or text TalkWithUs to 66746.
A free smartphone application created by the SAMHSA makes it easier for behavioral health responders to focus on
disaster survivors by providing them quick access to resources for getting help. The SAMHSA Disaster App was designed
to meet the needs of disaster responders.
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Websites for more information:
www.samhsa.gov/grants/grant-announcements-2016
www.samhsa.gov/find-help/disaster-distress-helpline
https://store.samhsa.gov/apps/disaster/

7.52

Department of Housing and Urban Development – Office of Lead Hazard
Control and Healthy Homes: Enforcement and Technical Support for the Lead
Disclosure Rule and the Lead Safe Housing Rule

The Department of Housing and Urban Development’s (HUD) program offices have reduced the prevalence of leadbased paint hazards and lead exposure among children living in target housing by contributing to the enforcement of
the Lead Disclosure Rule, by implementing the Lead-Safe Housing Rule (LSHR) and by funding the EPA’s National Lead
Information Center. The impact of these efforts and coordination with other agencies is described below.
The LSHR (24 CFR 35, subparts B – R) covers lead evaluations and lead-hazard reduction in HUD programs that
provide housing assistance to low-income families. HUD’s program offices implement the LSHR, and HUD has proposed
an amendment to track CDC’s approach of identifying elevated blood lead levels in children for which environmental
interventions are appropriate, for use in HUD-assisted housing. HUD actions to improve compliance and update the
rule will provide further protection to children.
HUD continues to work with the EPA and the Department of Justice in
enforcing the Lead Disclosure Rule (24 CFR 35, part A, and 40 CFR 745,
subpart F). In settling disclosure cases, landlords have committed to expend
more than $31 million to address lead-based paint hazards in target housing.
HUD’s lead-disclosure settlements have resulted in defendants reducing lead
hazards in more than 186,745 apartments, paying $1,466,399 in civil
penalties and providing $703,750 to community-based projects to reduce
lead poisoning, as of mid-2016.
HUD continues to provide co-funding to the EPA to support operation of the
National Lead Information Center, which provides the public and professionals
with information about lead hazards and methods for the prevention and
control of these hazards.
Website for more information:
https://portal.hud.gov/hudportal/HUD?src=/program_offices/healthy_homes

7.53

Department of Housing and Urban Development – Office of Lead Hazard
Control and Healthy Homes: Lead-Based Paint Hazard Control and Lead
Hazard Reduction Demonstration Grant Programs

These HUD programs help decrease childhood lead exposure by providing grants to state and local governments
to identify and mitigate lead-based paint hazards in low-income housing. The grants are awarded through an annual
competitive Notice of Funding Availability and are targeted toward housing that is privately-owned (owner-occupied or
rental) where income-eligible occupants reside with children. The focus of the programs is creating lead-safe units for
low-income households.
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More than 173,000 housing units have been made lead-safe for
residents through the Office of Lead Hazard Control and Healthy Homes’s
grant programs since 1993. The programs have also been important for the
development and maintenance of a national infrastructure of lead hazard
control professionals (i.e., lead risk assessors, qualified contractors), and they
have supported public education/outreach activities by grantees throughout the
United States The programs have contributed to the steady decline in children’s
blood lead levels that has been documented in the United States.
The number of housing units with one or more significant lead-based paint
hazards is estimated to be 23.2 million, according to the most recent national
survey,4 completed in 2006. These grant programs are an ongoing effort, with
an expected production rate of approximately 7,500 lead-safe units per year,
given current funding levels. In fiscal year 2016, HUD awarded 38 grants
totaling $88 million in lead-hazard control funds.
Per statutory requirements, Lead-Based Paint Hazard Control funding cannot be used to identify and/or address
lead hazards in drinking water or other non lead-based paint hazard sources of lead exposure. As such, the scope of
these programs is limited to identification and remediation of lead hazards related to lead-based paint, dust and soil.
This grant program works closely with federal, state and local lead poisoning surveillance partners to encourage
the enrollment of eligible units that house children with elevated blood lead levels (i.e., ≥ 5 µg/dL as per the CDC
reference level as of mid-2016), as well as children with lower blood lead levels.
Website for more information:
https://portal.hud.gov/hudportal/HUD?src=/program_offices/healthy_homes/lbp/lhc

7.54

Department of Housing and Urban Development – Office of the Secretary:
Lead-Safe Homes, Lead Free Kids Toolkit

To prevent lead exposure and strengthen protections for families in HUD-assisted housing, in June 2016, HUD
announced and began implementing its Lead-Safe Homes, Lead-Free Kids Toolkit, which provides its vision for
immediately changing its programs and seeking legislative proposals to obtain needed authority to ensure all HUDassisted housing is lead-safe. Building on its current lead safety programs, the toolkit establishes specific goals for the
Department.
These include strengthening HUD’s regulatory framework by proposing revisions to its Lead Safe Housing Rule
to align its level of children’s blood lead requiring immediate environmental intervention with the CDC’s reference
level. HUD will also increase monitoring of its housing-assistance programs to ensure that assisted landlords, whether
public housing agencies or private owners, identify and then address lead-based paint hazards, enhance Lead Safe
Housing Rule and Lead Disclosure Rule enforcement and clarify its guidance about these rules. HUD will work with
its Administration partners to develop consistent criteria for acceptable water quality in HUD-assisted housing and a
consistent response to exceedances of that standard.
HUD will provide education and targeted outreach to increase lead awareness by HUD families, housing
providers, local governments and other key stakeholders, and will work with health departments to make available
blood lead level testing to all children under age 6 years in HUD-assisted homes.
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HUD will further its lead research program to identify best practices for lead safety in housing and determine
where best to target federal resources. For example, it will study how well its grantees use formula grants to address
lead safety, survey the prevalence of lead-based paint hazards in housing, determine how better to identify and
control lead hazards and assess how to efficiently strengthen lead safety monitoring of HUD-assisted housing.
Website for more information:
https://portal.hud.gov/hudportal/documents/huddoc?id=HUDLeadToolkitFACTSHEET.pdf

7.55

Department of Housing and Urban Development – Office of Lead Hazard
Control and Healthy Homes: Support for Research to Improve Methods to
Identify and Control of Residential Lead-Based Paint Hazards and Track
Lead Hazards in U.S. Housing

Since FY 1997, HUD has competitively awarded cooperative agreements to support research to improve the
efficacy and cost-effectiveness of methods for the evaluation and control of residential lead-based paint hazards
through its Lead Technical Studies grant program. This program responds to a statutory requirement for HUD to
conduct lead research on such topics as developing improved methods for evaluating and reducing lead-based
paint hazards in housing. The availability of this program varies depending on annual appropriations.
Recently completed research, published in peer-reviewed scientific journals, demonstrated that complete
window replacement is associated with reduced dust-lead loadings on floors and highlighted the risk of attached
porches as potential sources of lead exposure. Active program-supported research includes developing improved
chemical spot-test kits to identify lead-based paint and nonlead-based paint, and evaluating approaches to
improve the effectiveness of residential lead regulations in Rhode Island.
HUD conducts lead-related research through contracts and also supports research by federal partners through
interagency agreements. HUD has documented the prevalence and distribution of lead-based paint hazards in U.S.
housing in two national surveys – most recently in 2006 – and is in the initial stages of planning another national
survey to assess progress in reducing residential lead hazards in U.S. housing.
Website for more information:
https://portal.hud.gov/hudportal/HUD?src=/program_offices/healthy_homes

7.56

U.S. Department of Agriculture – National Institute of Food and Agriculture
– Michigan State University Extension

The National Institute of Food and Agriculture (NIFA) is helping address the issue of lead exposure in children
by the leadership it provides in promoting adequate nutrition in children. A nutritious diet high in iron, calcium and
vitamin C helps reduce lead absorption in a child. An example of a NIFA-funded program helping the community in
this manner is the recent work of Michigan State University (MSU) Extension in Flint, Michigan, as described below.
NIFA provides program leadership and funding to support the work of the institutions of higher learning that
make up the Land-Grant University and Cooperative Extension System. As the 2015 water crisis in Flint unfolded, the
MSU Extension didn’t have to rush to aid Flint because it was already there as a part of the community for more than
100 years. Through this relationship, the MSU Extension had the ability to respond rapidly to the needs of residents.
Initiatives implemented by MSU resulted in an increased use of lead-mitigating behaviors by Flint residents.
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MSU Extension staff in Flint adjusted standard nutrition education messaging to reflect the important role of a
nutritious diet and avoiding deficiencies in iron, calcium and vitamin C in helping reduce lead absorption in the
body. More than 10,000 Fight Lead with Nutrition booklets were distributed via classes, workshops and through
local partners. In addition, the MSU Extension supported the Michigan Milk Producers Association and Kroger Co.
in the effort to donate and ship 12,000 gallons of milk to the city of Flint.
The MSU Extension’s Fight Lead Exposure website acts as hub for current and upcoming resources, events
and articles produced by the MSU Extension. The MSU Extension also created the Empower Flint smartphone
application, which provides mobile access to resources related to water, food, health and pets.

7.57

Department of Housing and Urban Development and U.S. Department of
Agriculture: Healthy Homes Initiative Partnership

The U.S. Department of Agriculture, through the National Institute of Food and Agriculture, collaborates with
HUD on the Healthy Homes Initiative (HHI) to support research, education and extension programs that increase
home health and safety, improve family health and build stronger communities. Since 1999, HHI has addressed multiple housing related problems, including lead hazards, that affect the health of children and families. This cooperation resulted in funding to Auburn University for the Healthy Homes Partnership involving numerous states delivering
educational programs through the Land-Grant University System. Additionally, HUD and USDA recently released
two a joint publications in August 2016 titled “Everyone Deserves a Safe and Healthy Home,” one for consumers,
and one for stakeholders; both publications cover lead hazards. These efforts have mobilized individual actions and
improved environmental decision-making skills among millions of consumers.
Websites for more information:
http://portal.hud.gov/hudportal/HUD?src=/program_offices/healthy_homes/hhi
https://nifa.usda.gov/healthy-homes-initiative

7.58

U.S. Department of Agriculture – Food and Nutrition Service: Food and
Nutrition Service: Using Nutrition as a Tool to Reduce Lead Absorption

Lead exposure – via water, soil, or another medium – is a public health problem affecting people across our
nation. Exposure to unsafe levels of lead can cause serious health effects, especially among children. Immediate and
widespread action is critical. The nutrition assistance programs administered by USDA’s Food and Nutrition Service
(FNS) may help lessen the negative impacts of lead exposure by using nutrition as a tool to reduce lead absorption.
FNS has included fact sheets on their website that provides tips for state and local governments, agencies and
community leaders on how FNS programs can be leveraged in the event of a lead crisis in two major ways:
1) Promoting balanced diets featuring key nutrients; and 2) Helping ensure access to safe drinking water.
Website for more information:
http://www.fns.usda.gov/federal-nutrition-programs-reducing-impact-lead-exposure
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SECTION 8:
Members of Lead Working Group

The Co-Chairs of the Senior Staff Steering Committee of the President’s Task Force on Environmental Health
Risks and Safety Risks to Children, Dr. Ruth Etzel (EPA) and Ms. Sandra Howard (HHS), thank all of the contributors
to this report, especially the members of the Lead Working Group:

| Brenda Foos (EPA), Chair

| Amanda Hauff (EPA)

| Suril Mehta (EPA), Vice Chair

| Darlene Leonard (EPA)

| Katherine Beckmann (ACF)

| Michelle Mabson (ORISE Research Participant, EPA)

| Roberto Garza (ACF)

| Suzanne Fitzpatrick (FDA)

| Sharunda Buchanan (CDC)

| Sarah Field (HHS)

| Georgina Peacock (CDC)

| Chanya Liv (HHS)

| Alice Thaler (CPSC)

| Peter Ashley (HUD)

| Kristina Hatlelid (CPSC)

| Warren Friedman (HUD)

| Stiven Foster (EPA)

| Mark Miller (NIEHS)

| Eric Rosenfield (OMB)

| Andrew Rooney (NIEHS)
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including learning disabilities, ADHD, autism, and other develop
mental delays (Boyle et al. 2011). As of 2012, 1 in 10 (> 5.9 million)
children in the United States are estimated to have ADHD (Bloom
et al. 2013). As of 2014, 1 in 68 children in the United States has an
autism spectrum disorder (based on 2010 reporting data) (CDC 2014).
The economic costs associated with neurodevelopmental disorders
are staggering. On average, it costs twice as much in the United States
to educate a child who has a learning or developmental disability as it
costs for a child who does not (Chambers et al. 2004). A recent study in
the European Union found that costs associated with lost IQ points and
intellectual disability arising from two categories of chemicals—polybro
minated diphenyl ether flame retardants (PBDEs) and organophosphate
(OP) pesticides—are estimated at 155.44 billion euros ($169.43 billion
dollars) annually (Bellanger et al. 2015). A 2009 analysis in the United
States found that for every $1 spent to reduce exposures to lead, a potent
neurotoxicant, society would benefit by $17–$221 (Gould 2009).

Summary: Children in America today are at an unacceptably high risk
of developing neurodevelopmental disorders that affect the brain and
nervous system including autism, attention deficit hyperactivity disorder,
intellectual disabilities, and other learning and behavioral disabilities.
These are complex disorders with multiple causes—genetic, social, and
environmental. The contribution of toxic chemicals to these disorders can
be prevented. Approach: Leading scientific and medical experts, along
with children’s health advocates, came together in 2015 under the auspices
of Project TENDR: Targeting Environmental Neuro-Developmental
Risks to issue a call to action to reduce widespread exposures to chemicals
that interfere with fetal and children’s brain development. Based on the
available scientific evidence, the TENDR authors have identified prime
examples of toxic chemicals and pollutants that increase children’s risks
for neurodevelopmental disorders. These include chemicals that are used
extensively in consumer products and that have become widespread in the
environment. Some are chemicals to which children and pregnant women
are regularly exposed, and they are detected in the bodies of virtually all
Americans in national surveys conducted by the U.S. Centers for Disease
Control and Prevention. The vast majority of chemicals in industrial and
consumer products undergo almost no testing for developmental neurotoxicity or other health effects. Conclusion: Based on these findings, we
assert that the current system in the United States for evaluating scientific
evidence and making health-based decisions about environmental chemicals is fundamentally broken. To help reduce the unacceptably high prevalence of neurodevelopmental disorders in our children, we must eliminate
or significantly reduce exposures to chemicals that contribute to these
conditions. We must adopt a new framework for assessing chemicals that
have the potential to disrupt brain development and prevent the use of
those that may pose a risk. This consensus statement lays the foundation
for developing recommendations to monitor, assess, and reduce exposures
to neurotoxic chemicals. These measures are urgently needed if we are to
protect healthy brain development so that current and future generations
can reach their fullest potential.

Vulnerability of the Developing Brain to Chemicals
Many toxic chemicals can interfere with healthy brain development,
some at extremely low levels of exposure (Adamkiewicz et al. 2011;
Bellinger 2008; Committee on Improving Analysis Approaches Used
by the U.S. EPA 2009; Zoeller et al. 2012). Research in the neuro
sciences has identified “critical windows of vulnerability” during
embryonic and fetal development, infancy, early childhood and adoles
cence (Lanphear 2015; Lyall et al. 2014; Rice and Barone 2000).
During these windows of development, toxic chemical exposures may
cause lasting harm to the brain that interferes with a child’s ability to
reach his or her full potential.
The developing fetus is continuously exposed to a mixture of
environmental chemicals (Mitro et al. 2015). A 2011 analysis of the
U.S. Centers for Disease Control and Prevention’s (CDC) biomoni
toring data found that 90% of pregnant women in the United States
have detectable levels of 62 chemicals in their bodies, out of 163
chemicals for which the women were screened (Woodruff et al. 2011).
Among the chemicals found in the vast majority of pregnant women
are PBDEs, polycyclic aromatic hydrocarbons (PAHS), phthalates,
perfluorin ated compounds, polychlorinated biphenyls (PCBs),
perchlorate, lead and mercury (Woodruff et al. 2011). Many of these
chemicals can cross the placenta during pregnancy and are routinely
detected in cord blood or other fetal tissues (ATSDR 2011; Brent
2010; Chen et al. 2013; Lien et al. 2011).

A Call to Action
The TENDR Consensus Statement is a call to action to reduce expo
sures to toxic chemicals that can contribute to the prevalence of neuro
developmental disabilities in America’s children. The TENDR authors
agree that widespread exposures to toxic chemicals in our air, water,
food, soil, and consumer products can increase the risks for cognitive,
behavioral, or social impairment, as well as specific neurodevelop
mental disorders such as autism and attention deficit hyperactivity
disorder (ADHD) (Di Renzo et al. 2015; Gore et al. 2015; Lanphear
2015; Council on Environmental Health 2011). This preventable
threat results from a failure of our industrial and consumer markets
and regulatory systems to protect the developing brain from toxic
chemicals. To lower children’s risks for developing neurodevelop
mental disorders, policies and actions are urgently needed to eliminate
or significantly reduce exposures to these chemicals. Further, if we are
to protect children, we must overhaul how government agencies and
business assess risks to human health from chemical exposures, how
chemicals in commerce are regulated, and how scientific evidence
informs decision making by government and the private sector.

Prime Examples of Neurodevelopmentally Toxic
Chemicals
The following list provides prime examples of toxic chemicals that can
contribute to learning, behavioral, or intellectual impairment, as well
as specific neurodevelopmental disorders such as ADHD or autism
spectrum disorder:
• Organophosphate (OP) pesticides (Eskenazi et al. 2007;
Fortenberry et al. 2014; Furlong et al. 2014; Marks et al.
2010; Rauh et al. 2006; Shelton et al. 2014).
• PBDE flame retardants (Chen et al. 2014; Cowell et al. 2015;
Eskenazi et al. 2013; Herbstman et al. 2010).
• Combustion-related air pollutants, which generally include
PAHs, nitrogen dioxide and particulate matter, and other air
pollutants for which nitrogen dioxide and particulate matter are
markers (Becerra et al. 2013; Clifford et al. 2016; Jedrychowski

Trends in Neurodevelopmental Disorders
We are witnessing an alarming increase in learning and behavioral
problems in children. Parents report that 1 in 6 children in the United
States, 17% more than a decade ago, have a developmental disability,
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Some chemicals, like those that disrupt the endocrine system,
present a concern because they interfere with the activity of
endogenous hormones that are essential for healthy brain develop
ment. Endocrine-disrupting chemicals (EDCs) include many pesti
cides, flame retardants, fuels, and plasticizers. One class of EDCs
that is ubiquitous in consumer products are the phthalates. These
are an emerging concern for interference with brain development
and therefore demand attention (Boas et al. 2012; Ejaredar et al.
2015; Mathieu-Denoncourt et al. 2015; Miodovnik et al. 2014; U.S.
Consumer Product Safety Commission 2014).

et al. 2015; Kalkbrenner et al. 2014; Suades-González et al.
2015; Volk et al. 2013).
• Lead (Eubig et al. 2010; Lanphear et al. 2005; Needleman
et al. 1979).
• Mercury (Grandjean et al. 1997; Karagas et al. 2012; Sagiv
et al. 2012).
• PCBs (Eubig et al. 2010; Jacobson and Jacobson 1996;
Schantz et al. 2003).
The United States has restricted some of the production, use and
environmental releases of these particular chemicals, but those measures
have tended to be too little and too late. We face a crisis from both
legacy and ongoing exposures to toxic chemicals. For lead, OP pesticides,
PBDEs and air pollution, communities of color and socioeconomically
stressed communities face disproportionately high exposures and health
impacts (Adamkiewicz et al. 2011; Engel et al. 2015; Zota et al. 2010).
Policies to ban lead from gasoline, paints and other products have
been successful in lowering blood lead levels in the American popula
tion (Jones et al. 2009), yet lead exposure continues to be a preventable
cause of intellectual impairment, ADHD and maladaptive behaviors for
millions of children (CDC 2015). Scientists agree that there is no safe
level of lead exposure for fetal or early childhood development (Lanphear
et al. 2005; Schnur and John 2014), and studies have documented the
potential for cumulative and synergistic health effects from combined
exposure to lead and social stressors (Bellinger et al. 1988; Cory-Slechta
et al. 2004). Thus, taking further preventive actions is imperative.
Epidemiological, toxicological, and mechanistic studies have
together provided evidence that clearly demonstrates or strongly
suggests neurodevelopmental toxicity for lead, mercury, OP pesticides,
air pollution, PBDEs, and PCBs. The level and type of available
evidence linking exposures to toxic chemicals with neurodevelop
mental disorders, including the examples in this statement, vary both
within and among chemical classes. In light of this extensive evidence
and continued widespread exposure, the risks for learning and devel
opmental disorders can likely be lowered through targeted exposure
reduction, starting with these example chemicals.

Regrettable Substitution
Under our current system, when a toxic chemical or category of
chemicals is finally removed from the market, chemical manufacturers
often substitute similar chemicals that may pose similar concerns or be
virtually untested for toxicity. This practice can result in “regrettable
substitution” whereby the cycle of exposures and adverse effects starts
all over again. The following list provides examples of this cycle:
• When the federal government banned some uses of OP
pesticides, manufacturers responded by expanding the use of
neonicotinoid and pyrethroid pesticides. Evidence is emerging
that these widely used classes of pesticides pose a threat to the
developing brain (Kara et al. 2015; Richardson et al. 2015;
Shelton et al. 2014).
• When the U.S. Government reached a voluntary agreement
with flame retardant manufacturers to stop making PBDEs, the
manufacturers substituted other halogenated and organophos
phate flame retardant chemicals. Many of these replacement
flame retardants are similar in structure to other neurotoxic
chemicals but have not undergone adequate assessment of their
effects on developing brains.
• When the federal government banned some phthalates in chil
dren’s products, the chemical industry responded by replacing
the banned chemicals with structurally similar new phthalates.
These replacements are now under investigation for disrupting
the endocrine system.

Majority of Chemicals Untested for
Neurodevelopmental Effects

Looking Forward

The examples of developmental neurotoxic chemicals that we list
here likely represent the tip of the iceberg. Of the tens of thousands
of chemicals on the U.S. Environmental Protection Agency (EPA)
chemical inventory, nearly 7,700 are manufactured or imported into
the United States at ≥ 25,000 pounds per year (U.S. EPA 2012). The
U.S. EPA has identified nearly 3,000 chemicals that are produced or
imported at > 1 million pounds per year (U.S. EPA 2006).
Only a minority of chemicals has been evaluated for neurotoxic
effects in adults. Even fewer have been evaluated for potential effects
on brain development in children (Grandjean and Landrigan 2006,
2014). Further, toxicological studies and regulatory evaluation seldom
address combined effects of chemical mixtures, despite evidence that
all people are exposed to dozens of chemicals at any given time.

Our system for evaluating scientific evidence and making decisions
about environmental chemicals is broken. We cannot continue to
gamble with our children’s health. We call for action now to prevent
exposures to chemicals and pollutants that can contribute to the
prevalence of neurodevelopmental disabilities in America’s children.
We need to overhaul our approach to developing and assessing
evidence on chemicals of concern for brain development. Toward this
end, we call on regulators to follow scientific guidance for assessing
how chemicals affect brain development, such as taking into account
the special vulnerabilities of the developing fetus and children, cumu
lative effects resulting from combined exposures to multiple toxic
chemicals and stressors, and the lack of a safety threshold for many of
these chemicals (Committee on Improving Analysis Approaches Used
by the U.S. EPA 2009). We call on businesses to eliminate neuro
developmental toxicants from their supply chains and products, and
on health professionals to integrate knowledge about environmental
toxicants into patient care and public health practice.
Finally, we call on policy makers to take seriously the need to
reduce exposures of all children to lead—by accelerating the clean
up from our past uses of lead such as in paint and water pipes, by
halting the current uses of lead, and by better regulating the industrial
processes that cause new lead contamination.
We are confident that reducing exposures to chemicals that can
interfere with healthy brain development will help to lower the preva
lence of neurodevelopmental disabilities, and thus enable many more
children to reach their full potential.

Need for a New Approach to Evaluating Evidence
Our failures to protect children from harm underscore the urgent need for
a better approach to developing and assessing scientific evidence and using
it to make decisions. We as a society should be able to take protective
action when scientific evidence indicates a chemical is of concern, and not
wait for unequivocal proof that a chemical is causing harm to our children.
Evidence of neurodevelopmental toxicity of any type—epidemio
logical or toxicological or mechanistic—by itself should constitute a
signal sufficient to trigger prioritization and some level of action. Such
an approach would enable policy makers and regulators to proactively
test and identify chemicals that are emerging concerns for brain
development and prevent widespread human exposures.
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Science and the Public Interest
An Open Letter to President-Elect Trump and the 115th Congress

Scientific knowledge has played a critical role in making the United States a powerful and prosperous nation and
improving the health and well-being of Americans and people around the world. From disease outbreaks to climate change to national security to technology innovation, people benefit when our nation’s policies are informed
by science unfettered by inappropriate political or corporate influence.
To build on this legacy and extend the benefits of science to all people, including Americans who have been left
behind, the federal government must support and rely on science as a key input for crafting public policy. Policy
makers and the public alike require access to high-quality scientific information to serve the public interest. There
are several actions Congress and the Trump administration should take to strengthen the role that science plays in
policy making.
First, creating a strong and open culture of science begins at the top. Federal agencies should be led by officials
with demonstrated track records of respecting science as a critical component of decision making. Further, recognizing that diversity makes science stronger, administration officials should welcome and encourage all scientists
regardless of religious background, race, gender, or sexual orientation.
Second, Congress and the Trump administration should ensure our nation’s bedrock public health and environmental laws—such as the Clean Air Act and the Endangered Species Act—retain a strong scientific foundation, and
that agencies are able to freely collect and draw upon scientific data to effectively carry out statutory responsibilities established by these laws. They should also safeguard the independence of those outside the government who
provide scientific advice.
Third, Congress and the Trump administration should adhere to high standards of scientific integrity and independence in responding to current and emerging public health and environmental threats. Decision makers and
the public need to know what the best-available scientific evidence is, not what vested interests might wish it to
be. Federally funded scientists must be able to develop and share their findings free from censorship or manipulation based on politics or ideology. These scientists should, without fear of reprisal or retaliation, have the freedom
and responsibility to:
•
•
•
•
•

conduct their work without political or private-sector interference;
candidly communicate their findings to Congress, the public, and their scientific peers;
publish their work and participate meaningfully in the scientific community;
disclose misrepresentation, censorship, and other abuses of science; and
ensure that scientific and technical information coming from the government is accurate.

Finally, Congress and the Trump administration should provide adequate resources to enable scientists to conduct
research in the public interest and effectively and transparently carry out their agencies’ missions. The consequences are real: without this investment, children will be more vulnerable to lead poisoning, more people will
be exposed to unsafe drugs and medical devices, and we will be less prepared to limit the impacts of increasing
extreme weather and rising seas.
These steps are necessary to create a thriving scientific enterprise that will strengthen our democracy and bring
the full fruits of science to all Americans and the world. The scientific community is fully prepared to constructively engage with and closely monitor the actions of the Trump administration and Congress. We will continue to
champion efforts that strengthen the role of science in policy making and stand ready to hold accountable any who
might seek to undermine it.
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LEAD IN DRINKING WATER
WHAT TO KNOW IF YOU ARE A HOMEOWNER

WHAT ACTIONS CAN REDUCE LEAD
IN DRINKING WATER?
Only use cold tap water for drinking, cooking
and making baby formula and baby cereal.
Lead can dissolve more easily in hot tap
water. If you need hot water for these uses,
draw water from the cold tap and heat it on
the stove. Do not boil water to remove lead,
as it will not remove lead and may actually
concentrate it.
Flush your cold water tap if water has not
been used in several hours. The more time
water has been sitting in your home’s pipes,
the more lead it may contain. Each situation
is different, so contact your drinking water
provider for advice on how long you should
flush your tap. For example, if your home has
a lead service line you may have to flush the
water for a longer time. If you do not want
to waste water, collect flushed water to
water plants.
Install a water filter. Make sure that your
filter has been NSF/ANSI Standard 53 certified
for lead reduction.

HOW CAN LEAD GET INTO MY DRINKING WATER?
Lead seldom occurs naturally in rivers, lakes and other water sources. The pipes that
carry water from the water treatment plant to water mains under the street supplying
your home also normally do not add lead to your water. If lead is found in your water,
the most likely reason is the corrosion of one of the following:
Lead Service Line – a pipe
that connects your house to
the water main in the street,
which may be made of lead.
A lead service line is the
largest potential source of lead
exposure in drinking water, so
it is important to confirm if
your home has a lead service
line. To find out more about your home’s service line, call your drinking water
provider or a local licensed plumber.
Lead Solder – solder commonly contains lead and is used to connect copper piping.

Clean your faucet aerators. It is a good idea
to routinely disassemble faucet aerators
and rinse them. Sediment and debris
that build up may contain lead and other
contaminants.
Replace brass fixtures installed before 2014.
Refer to the link under “Where can I find
more information?” to learn more about how
to identify lead-free plumbing fixtures.
Replace your lead service line. Ownership
of a lead service line is typically shared
between the homeowner and the drinking
water provider. Your water provider can
provide more information about options
for lead service line replacement and any
payment assistance possible. When replacing
lead service lines, it is critical to avoid
partial replacement. Replace the entire lead
service line from the water main under the
street to the house.

Brass Fixtures – almost all water meters, faucets, valves and fittings manufactured
prior to 2014 may have brass components which contain lead.
Lead in solder, fixtures and a lead service line can dissolve into the water over time,
especially when water is not being used. Contact your drinking water provider to find
out what they are doing to reduce the corrosivity of your water.

HOW CAN I FIND OUT IF I HAVE LEAD IN MY DRINKING WATER?
You cannot see, taste, or smell lead in drinking water. The only way to confirm
that your tap water contains lead is to have it tested. Contact your drinking water
provider and ask about lead testing (either for free or at cost) or ask if it can suggest
a state certified laboratory for lead analysis. Most testing laboratories will provide
instructions and sample containers for you to use. You should not use the water in
your household for a minimum of six hours before collecting water samples.
Carefully follow all instructions and use only the supplied bottles when collecting
your samples. If results from sample analysis show measureable levels of lead, take
actions to minimize your exposure. Be aware that lead levels can vary over time
based on many factors including seasonality (e.g., lead levels tend to be higher
during the summer), water chemistry, plumbing changes in your home and even
construction in your neighborhood. Therefore, test your drinking water periodically.
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WHERE CAN I FIND MORE
INFORMATION?
More information about protecting you and
your family from lead in drinking water is
available from the following sources:
•
•

National Drinking Water Alliance’s
Lead in Drinking Water Webpage4
CDC’s Lead Webpage5

HOW CAN LEAD AFFECT MY HEALTH?
Lead exposure affects everyone, but infants, young children, and pregnant women are
especially vulnerable to lead. To determine if lead exposure is occurring from drinking
water, paint or other sources, a simple blood test for lead is recommended for young
children. Parents of young children and women who are pregnant or nursing should
talk with their doctor about exposure to sources of lead. There is no safe blood lead
level (BLL) in children and exposure can lead to:
•
•
•

Damage to the brain and nervous system
Slowed growth and development
Learning and behavior problems

•

EPA’s Basic Information about Lead in
Drinking Water Website6

The most important step that parents, doctors and others can take is to prevent lead
exposure before it occurs.

•

EPA’s Find drinking water quality
information for your community7

WHAT KIND OF WATER FILTERS ARE AVAILABLE?

•

EPA’s Find a state-certified testing
laboratory8

•

EPA’s How to Identify Lead Free
Certification Marks for Drinking Water
System & Plumbing Products9

•

NSF International’s Guide to Choosing
a Certified Lead Filtration Device10

Contact your local drinking water provider
to find out more about the quality of
your drinking water. Each drinking water
provider is required to develop and deliver
a Consumer Confidence Report (CCR) which
includes information on source water,
the levels of detected contaminants,
and compliance with drinking water rules
and regulations.

Special Thanks to the following individuals
for review and guidance:
Elin Betanzo, Northeast-Midwest Institute
Marc Edwards, Virginia Polytechnic Institute
and State University
Melissa Essex Elliott, Denver Water
Mona Hanna-Attisha, Hurley Children’s Hospital
at Hurley Medical Center
David Jacobs, National Center for Healthy Housing
Tom Neltner, Environmental Defense Fund
Art Reyes III, Center for Popular Democracy

Horsley Witten Group
Resources prepared by the
Horsley Witten Group and commissioned
by the W.K. Kellogg Foundation.
www.drinkingwateralliance.org/lead

Filters come in a variety of shapes, sizes, technologies and prices. Ensure that your
water filter has been certified to NSF/ANSI Standard 53 for reducing lead in drinking
water. Common types include:
Pitcher-style filters – Commonly used water treatment
devices that trap contaminants.
Faucet-mounted filters – These small filters screw directly
onto the faucet nozzle. Most units feature a bypass valve
so you can only filter water used for drinking.

Whole house filtration will not eliminate lead levels at an individual faucet, so it is
important to filter drinking water at the tap. Remember that all filtration devices must
be replaced periodically, according to the manufacturer’s instructions to ensure that
they are working correctly.

HOW CAN I PROTECT MYSELF AND MY FAMILY
FROM OTHER SOURCES OF LEAD?
Many homes built before 1978 have lead-based paint. Lead from paint chips or
paint dust, due to deteriorated paint or renovations that did not use lead-safe work
practices can pose serious health hazards. Lead can also be found in soil, especially
close to the house. More information about how to protect your family from lead is
available in the following:
• EPA’s Protect Your Family From Lead in Your Home1
• EPA’s Lead-Safe Certified Guide to Renovate Right2
• EPA’s Lead Poisoning Home Checklist3
Human skin does not absorb lead in water, so bathing,
showering and washing hands to protect yourself from
exposure to lead from paint chips, paint dust or soil
should be safe for you and your children.
1
www.epa.gov/sites/production/files/2013-09/documents/lead_in_
your_home_brochure_land_color_508.pdf
2
www.epa.gov/sites/production/files/documents/
renovaterightbrochure.pdf
3
www.epa.gov/sites/production/files/documents/parent_checklist3.pdf
4
www.drinkingwateralliance.org/lead
5
www.cdc.gov/nceh/lead
6
www.epa.gov/ground-water-and-drinking-water/basicinformation-about-lead-drinking-water
7
www.epa.gov/ccr
8
www.epa.gov/dwlabcert/contact-information-certificationprograms-and-certified-laboratories-drinking-water
9
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100LVYK.txt
10
www.nsf.org/info/leadfiltrationguide
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LEAD IN DRINKING WATER

WHAT TO KNOW IF YOU ARE A RENTER OR CONDO OWNER

WHAT ACTIONS CAN REDUCE LEAD
IN DRINKING WATER?
Only use cold tap water for drinking, cooking and
making baby formula and baby cereal. Lead can
dissolve more easily in hot tap water. If you need
hot water for these uses, draw water from the cold
tap and heat it on the stove. Do not boil water to
remove lead, as it will not remove lead and may
actually concentrate it.
Flush your cold water tap if water has not been
used in several hours. The more time water has
been sitting in your home’s pipes, the more lead it
may contain. Each situation is different, so contact
your drinking water provider for advice on how
long you should flush your tap. For example, if your
home has a lead service line you may have to flush
the water for a longer time. If you do not want
to waste water, collect flushed water to
water plants.
Install a water filter. Make sure that your filter
has been NSF/ANSI Standard 53 certified for lead
reduction.
Clean your faucet aerators. It is a good idea to
routinely disassemble faucet aerators and rinse
them. Sediment and debris that build up may
contain lead and other contaminants.

HOW CAN LEAD GET INTO MY DRINKING WATER?
Lead seldom occurs naturally in rivers, lakes and other water sources. The pipes that
carry water from the water treatment plant to water mains under the street supplying
your home also normally do not add lead to your water. If lead is found in your water,
the most likely reason is the corrosion of one of the following:
Lead Service Line – a pipe that connects
your house to the water main in the
street, which may be made of lead. A
lead service line is the largest potential
source of lead exposure in drinking
water, so it is important to confirm if
your home has a lead service line. To
find out more about your home’s service
line, call your drinking water provider or a local licensed plumber.
Lead Solder – solder commonly contains lead and is used to connect copper piping.
Brass Fixtures – almost all water meters, faucets, valves and fittings manufactured
prior to 2014 may have brass components which contain lead.
Lead in solder, fixtures and a lead service line can dissolve into the water over time,
especially when water is not being used. Contact your drinking water provider to find
out what they are doing to reduce the corrosivity of your water.

HOW CAN LEAD AFFECT MY HEALTH?
Lead exposure affects everyone, but infants,
young children, and pregnant women are
especially vulnerable to lead. To determine if lead
exposure is occurring from drinking water, paint
or other sources, a simple blood test for lead is
recommended for young children. Parents of young
children and women who are pregnant or nursing
should talk with their doctor about exposure to
sources of lead. There is no safe blood lead level
(BLL) in children and exposure can lead to:
•
•
•

Damage to the brain and nervous system
Slowed growth and development
Learning and behavior problems

The most important step that parents, doctors and
others can take is to prevent lead exposure before
it occurs.

WHAT QUESTIONS SHOULD I ASK MY BUILDING MANAGER
OR LANDLORD ABOUT LEAD IN MY DRINKING WATER?
Does the building have a lead service line? If so, are there plans to remove it?
Are lead-free fixtures installed in my unit? Refer to the link under “Where can I find
more information?” to learn more about how to identify lead-free plumbing fixtures.
Where does my drinking water come from? Is it provided by a municipal or private
water supplier or from an individual well?
Has drinking water in the building ever been tested for lead? Determine if lead in
drinking water is already an identified problem.
Does the building or unit have any drinking water filtration equipment installed
and how is it maintained? Filtration equipment must be properly maintained to
operate correctly.
How will I be notified if there are any drinking water health advisories? Ensure that
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you are notified211
in a timely manner if there is ever an issue with your drinking water.

WHERE CAN I FIND MORE
INFORMATION?
More information about protecting you and
your family from lead in drinking water is
available from the following sources:
•
•

National Drinking Water Alliance’s
Lead in Drinking Water Webpage4
CDC’s Lead Webpage5

•

EPA’s Basic Information about Lead in
Drinking Water Website6

•

EPA’s Find drinking water quality
information for your community7

•

EPA’s Find a state-certified testing
laboratory8

•

EPA’s How to Identify Lead Free
Certification Marks for Drinking Water
System & Plumbing Products9

•

NSF International’s Guide to Choosing
a Certified Lead Filtration Device10

Contact your local drinking water provider
to find out more about the quality of
your drinking water. Each drinking water
provider is required to develop and deliver
a Consumer Confidence Report (CCR) which
includes information on source water,
the levels of detected contaminants,
and compliance with drinking water rules
and regulations.

Special Thanks to the following individuals
for review and guidance:
Elin Betanzo, Northeast-Midwest Institute
Marc Edwards, Virginia Polytechnic Institute
and State University
Melissa Essex Elliott, Denver Water
Mona Hanna-Attisha, Hurley Children’s Hospital
at Hurley Medical Center
David Jacobs, National Center for Healthy Housing
Tom Neltner, Environmental Defense Fund
Art Reyes III, Center for Popular Democracy

Horsley Witten Group
Resources prepared by the
Horsley Witten Group and commissioned
by the W.K. Kellogg Foundation.
www.drinkingwateralliance.org/lead

HOW CAN I FIND OUT IF I HAVE LEAD IN MY DRINKING WATER?
You cannot see, taste, or smell lead in drinking water. The only way to confirm
that your tap water contains lead is to have it tested. Contact your drinking water
provider and ask about lead testing (either for free or at cost) or ask if it can suggest
a state certified laboratory for lead analysis. Most testing laboratories will provide
instructions and sample containers for you to use. You should not use the water in
your household for a minimum of six hours before collecting water samples.
Carefully follow all instructions and use only the supplied bottles when collecting
your samples. If results from sample analysis show measureable levels of lead, take
actions to minimize your exposure. Be aware that lead levels can vary over time
based on many factors including seasonality (e.g., lead levels tend to be higher
during the summer), water chemistry, plumbing changes in your home and even
construction in your neighborhood. Therefore, test your drinking water periodically.

WHAT KIND OF WATER FILTERS ARE AVAILABLE?
Filters come in a variety of shapes, sizes, technologies and prices. Ensure that your
water filter has been certified to NSF/ANSI Standard 53 for reducing lead in drinking
water. Common types include:
Pitcher-style filters – Commonly used water treatment
devices that trap contaminants.
Faucet-mounted filters – These small filters screw directly
onto the faucet nozzle. Most units feature a bypass valve
so you can only filter water used for drinking.

Whole house filtration will not eliminate lead levels
at an individual faucet, so it is important to filter drinking water at the tap.
Remember that all filtration devices must be replaced periodically, according to the
manufacturer’s instructions to ensure that they are working correctly.

HOW CAN I PROTECT MYSELF AND MY FAMILY
FROM OTHER SOURCES OF LEAD?
Many homes built before 1978 have lead-based paint. Lead from paint chips or
paint dust, due to deteriorated paint or renovations that did not use lead-safe work
practices can pose serious health hazards. Lead can also be found in soil, especially
close to the house. More information about how to protect your family from lead is
available in the following:
• EPA’s Protect Your Family From Lead in Your Home1
• EPA’s Lead-Safe Certified Guide to Renovate Right2
• EPA’s Lead Poisoning Home Checklist3
Human skin does not absorb lead in water, so bathing,
showering and washing hands to protect yourself from
exposure to lead from paint chips, paint dust or soil
should be safe for you and your children.
1
www.epa.gov/sites/production/files/2013-09/documents/lead_in_
your_home_brochure_land_color_508.pdf
2
www.epa.gov/sites/production/files/documents/
renovaterightbrochure.pdf
3
www.epa.gov/sites/production/files/documents/parent_checklist3.pdf
4
www.drinkingwateralliance.org/lead
5
www.cdc.gov/nceh/lead
6
www.epa.gov/ground-water-and-drinking-water/basicinformation-about-lead-drinking-water
7
www.epa.gov/ccr
8
www.epa.gov/dwlabcert/contact-information-certificationprograms-and-certified-laboratories-drinking-water
9
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100LVYK.txt
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10
www.nsf.org/info/leadfiltrationguide
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Overview
In January 2016, a state of emergency was declared in the city of Flint, Michigan due to
high levels of lead pollution in the city’s water system. Thousands of children and
families were affected by the crisis and continue to deal with the aftermath of the crisis.
Despite the national attention that this crisis received, lead contamination in drinking
water is not isolated to Flint. The W.K. Kellogg Foundation has partnered with the
Horsley Witten Group to create a website and fact sheets – one for parents and families
who own their homes and one for renters – so that they can identify, address and
prevent lead exposure in their drinking water.
We have created a social media guide with a suite of materials to help you amplify and
spread the word to parents and families about ways they can protect themselves from
lead in their drinking water. Thank you for your help in disseminating these important
resources.

Calls to Action


Share graphics that provide tips on how to prevent lead in drinking water on
Twitter and Facebook.



Distribute the content to your professional and personal networks to share this
important information via Twitter, Facebook and e-mail.

If you would like to become more involved in our dissemination efforts please
contact Deidre Huntington at deidre.huntington@wkkf.org.

213

Sample e-Blast

You can include the tailorable content below in an e-blast to your members or
constituents to announce the release of these resources:
Subject: New resources from W.K. Kellogg Foundation and Horsley Witten Group aim
to prevent lead exposure for homeowners and renters
Content: Lead in drinking water can cause significant health problems, particularly for
children. Furthermore, children of color and children living in low-income communities
bear a disproportionately high burden of lead exposures and lead toxicity. Slow
development, behavioral problems and brain damage can all be direct results of lead
exposure. To help address this issue, the W.K. Kellogg Foundation, in partnership with
the Horsley Witten Group, has created a website and fact sheets – one for parents and
families who own their homes and one for renters – so that they can identify, address
and prevent lead exposure in their drinking water. These resources are a follow-up to
the previously released report “Managing Lead in Drinking Water in Schools and Early
Childhood Education Facilities” which provided comprehensive best practices for lead
sampling and analysis in schools and ECE facilities across the country.
These latest resources can be shared on social media, within professional networks and
with families. Our hope is that these materials will support parents and families to
understand the risks that exposure to lead present, learn about the ways in which lead
can contaminate water and take action to reduce their exposure to it. The W.K. Kellogg
Foundation has also created social media materials that you and your organization can
use to promote these materials to your members. For more information, please click
here.

Web Content/ListServ Language

The content can be included on your website or in your listserv in order to direct your
networks to the materials:
The W.K. Kellogg Foundation, in partnership with the Horsley Witten Group, releases
shareable resources on identifying, preventing and addressing lead exposure in drinking
water for homeowners and renters.
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Sample Graphics & Social Content
The graphics and content provided below can be tailored and shared on Facebook and
Twitter. The text and images offer a representation of key findings and reactions to the
resources provided, communicating different facts and figures and calling attention to
these important findings and recommendations.
Twitter:
 Ask your landlord the important
questions to ensure that you
and your family live a
#LeadFreeLife: [insert graphic]


Knowledge is power. Learn
what you can do to reduce lead
in drinking water. Check out and
share a new infographic [insert
graphic]

Twitter:
 Learn more about the ways you
can prevent the side effects of
lead exposure here:
http://ow.ly/oxOo303LCAI [insert
graphic]
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Facebook
 Lead seldom occurs naturally in rivers, lakes and other water sources. So if lead
is found in your water, the most likely reason is the corrosion of a lead service
line, lead solder and/or brass fixtures. Follow the link to learn more about ways
you can identify and prevent lead exposure in your home:
http://ow.ly/oxOo303LCAI


Whether you rent of own your home, it is important to know the right questions to
ask about possible lead exposure. Learn more about the questions you should
be asking to keep you and your family safe: http://ow.ly/oxOo303LCAI



Identifying the possibility of lead exposure in your home early can help protect
you and your family from long term health effects like damage to the brain and
nervous system, slowed development and growth and learning and behavioral
problems. Read more here: http://ow.ly/oxOo303LCAI

Twitter
 Don't miss these important materials from the @WK_Kellogg_Fdn on ways to
#LiveLeadFree http://ow.ly/oxOo303LCAI
 Fast Fact: Boiling water does a lot of things but it does NOT remove lead. Read
about more ways to #LiveLeadFree here: http://ow.ly/oxOo303LCAI
 Installing a water filter is important to living a #LeadFreeLife. Make sure it has
been NSF/ANSI Standard 53 certified for lead reduction.
 Lead dissolves more easily in hot tap water. Use cold for drinking, cooking &
baby food. Learn more: http://ow.ly/oxOo303LCAI #LeadFreeLife
 Don't forget to clean your faucet aerators. Build up and debris can contain lead!
Learn more here: http://ow.ly/oxOo303LCAI #LiveLeadFree
Shareable Graphics

216

POLICY STATEMENT

Organizational Principles to Guide and Define the Child Health
Care System and/or Improve the Health of all Children

Prevention of Childhood Lead Toxicity
COUNCIL ON ENVIRONMENTAL HEALTH

Blood lead concentrations have decreased dramatically in US children
over the past 4 decades, but too many children still live in housing with
deteriorated lead-based paint and are at risk for lead exposure with
resulting lead-associated cognitive impairment and behavioral problems.
Evidence continues to accrue that commonly encountered blood lead
concentrations, even those below 5 μg/dL (50 ppb), impair cognition; there
is no identiﬁed threshold or safe level of lead in blood. From 2007 to 2010,
approximately 2.6% of preschool children in the United States had a blood
lead concentration ≥5 μg/dL (≥50 ppb), which represents about 535 000
US children 1 to 5 years of age. Evidence-based guidance is available for
managing increased lead exposure in children, and reducing sources of
lead in the environment, including lead in housing, soil, water, and consumer
products, has been shown to be cost-beneﬁcial. Primary prevention should
be the focus of policy on childhood lead toxicity.

abstract

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors have
ﬁled conﬂict of interest statements with the American Academy
of Pediatrics. Any conﬂicts have been resolved through a process
approved by the Board of Directors. The American Academy of
Pediatrics has neither solicited nor accepted any commercial
involvement in the development of the content of this publication.
Policy statements from the American Academy of Pediatrics beneﬁt
from expertise and resources of liaisons and internal (AAP) and
external reviewers. However, policy statements from the American
Academy of Pediatrics may not reﬂect the views of the liaisons or the
organizations or government agencies that they represent.
The guidance in this statement does not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking
into account individual circumstances, may be appropriate.

OVERVIEW AND INTRODUCTION
Primary prevention, reducing or eliminating the myriad sources of lead in
the environment of children before exposure occurs, is the most reliable
and cost-effective measure to protect children from lead toxicity. Very
high blood lead concentrations (eg, >100 μg/dL) can cause significant
overt symptoms, such as protracted vomiting and encephalopathy, and
even death. Low-level lead exposure, even at blood lead concentrations
below 5 μg/dL (50 ppb), is a causal risk factor for diminished intellectual
and academic abilities, higher rates of neurobehavioral disorders such as
hyperactivity and attention deficits, and lower birth weight in children.
No effective treatments ameliorate the permanent developmental effects
of lead toxicity. Reducing lead exposure from residential lead hazards,
industrial sources, contaminated foods or water, and other consumer
products is an effective way to prevent or control childhood lead
exposure. Lead poisoning prevention education directed at hand-washing
or dust control fails to reduce children’s blood lead concentrations.
However, pediatricians and parents should be aware of measures to
reduce the toxic effects of lead on children, including the promulgation
of regulations to screen or test older housing units for lead hazards
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FIGURE 1
Timeline of lead poisoning prevention policies and blood lead levels in children aged 1–5 years, by year—NHANES, United States, 1971–2008. BLL, blood
lead level; GM BLL, geometric mean blood lead level. Adapted from Brown et al.1

before occupancy and after major
renovation and abatement; revision
of federal standards to reduce
allowable levels of lead in settled
house dust, water, soil, cosmetics,
and other consumer products; and
enhanced protection for children
who live in lead-contaminated
communities or near lead-emitting
industries.

SCOPE OF THE PROBLEM
Over the past 4 decades, blood lead
concentrations among US children
have declined dramatically since the
elimination of lead from gasoline,
paints, and other consumer products1
(Fig 1, Table 1). From 1976 to 1980,
blood lead concentrations among
US children declined more sharply
than anticipated after the phaseout of leaded gasoline.2 In 1978,
the US Consumer Product Safety
Commission (CPSC) restricted

the allowable content of lead in
residential paint to 0.06% (600
ppm); in 2008, it was lowered to
0.009% (90 ppm).3,4 There have also
been significant reductions in tap
water lead concentrations since the
US Environmental Protection Agency
(EPA) promulgated the Lead and
Copper Rule.5,6 Finally, use of lead
solder in canned foods and other
consumer products was banned. It is
difficult to accurately apportion the
decline in blood lead concentrations
to specific sources, but the combined
effect of these regulations clearly
led to the dramatic reductions in
children’s blood lead concentrations.1
The key to preventing lead toxicity
in children is to reduce or eliminate
persistent sources of lead exposure
in their environment.
Prevention of low-level lead
toxicity has historically focused on
anticipatory guidance, screening
children’s blood for lead after

exposure, and iron or calcium
supplementation to reduce lead
absorption.7 Unfortunately, studies
that evaluated the efficacy of parent
education or provision of cleaning
equipment to families failed to show
significant reductions in children’s
blood lead concentrations.8 Similarly,
calcium and iron supplementation
have not consistently been shown
to be efficacious in reducing blood
lead concentrations of children.9,10
Collectively, these studies indicate
that the focus of prevention should
be on reducing the sources of
childhood lead exposures rather
than identifying children who have
already been unduly exposed or
attempting to ameliorate the toxic
effects of lead exposure.
In 2005, the American Academy of
Pediatrics (AAP) recognized that
blood lead concentrations below
10 μg/dL (100 ppb) may impair
cognition; no threshold for the
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toxic effects of lead was identified.7
The AAP adopted a blood lead
concentration >10 μg/dL (>100
ppb) as the “level of concern”
recommended by the Centers for
Disease Control and Prevention
(CDC), which indicated the need for
closer medical and public health
management.7 Extensive and
compelling evidence now indicates
that lead-associated cognitive deficits
and behavioral problems can occur
at blood lead concentrations below
5 μg/dL (50 ppb). In 2012, the US
National Toxicology Program of
the National Institutes of Health
reported that, after other risk
factors are accounted for, blood
lead concentrations <5 μg/dL (<50
ppb) are strongly associated with
intellectual deficits, diminished
academic abilities, attention deficits,
and problem behaviors (Table 2).11
In that same year, the Advisory
Committee on Childhood Lead
Poisoning Prevention of the CDC
concluded that there is no safe level
of lead exposure and adopted the use
of a reference value of ≥5 μg/dL (≥50
ppb) (based on the 97.5th percentile
of blood lead concentrations from
the National Health and Nutrition
Examination Survey [NHANES]) to be
used as a trigger to guide clinical and
public health interventions.12
Low-level elevations in children’s
blood lead concentrations, even at
concentrations below 5 μg/dL (50
ppb), can result in decrements in
cognitive functions, as measured
by IQ scores and academic
performance.13,14 For a given level
of exposure, lead-associated IQ
decrements are proportionately
greater at the lowest blood lead
concentrations. The IQ decrement
associated with an increase in blood
lead concentration from <1 μg/dL
(<10 ppb) to 30 μg/dL (300 ppb)
was 9.2 IQ points, but the decrement
associated with an increase in blood
lead concentration from <1 μg/dL
(<10 ppb) to 10 μg/dL (100 ppb)
was 6.2 IQ points.14 The population

TABLE 1 Federal Lead Poisoning Prevention Policies
Policy or Legislation

Year

Comment

Lead Based Paint Poisoning
Prevention Act
Phase Out Lead in Gasoline
Ban on Residential Paint
Safe Drinking Water Act

1971

Housing and Community
Development Act
Lead Contamination Control Act

1987

Residential Lead-Based Paint
Hazard Reduction Act, Title X
Guidelines for the Evaluation and
Control of Lead-Based Paint
Hazards in Housing
Ban Lead Solder in Food Cans

1992

First major lead-based paint legislation; addressed
lead-based paint in federal housing.
US EPA regulated a phase-out of lead in gasoline.
CPSC banned lead paint in residential properties.
US EPA banned use of lead pipes and lead solder in
plumbing.
Highlighted the danger to children of leadcontaminated dust.
Authorized CDC to make grants to state and local
programs to screen children and to provide for
education about lead poisoning.
Established primary prevention of lead poisoning as
a national strategy.
HUD established guidelines for evaluating and
controlling residential lead-based paint hazards.

Lead Safe Housing Rule

1973
1978
1986

1988

1995, 2012

1995
1999, 2012

Hazard Standards for Lead in
Paint, Dust and Soil

2001

Consumer Product Safety
Improvement Act

2008

Lead Renovation, Repair and Paint
Rule

2010

FDA amended food additive regulations to ban lead
solder from food cans.
Regulation issued by HUD setting forth new
requirements for lead-based paint notiﬁcation,
evaluation, and remediation.
US EPA established a deﬁnition of a lead-based paint
hazard and standards for paint, dust, and soil in
children’s play areas.
CPSC lowered the cap on lead in paint from 0.06% to
0.0009% and incorporated the Lead-Free Toy Act,
setting limit on lead content in toys.
US EPA required contractors working on homes
built before 1978 to be certiﬁed and follow lead
safe guidelines.

TABLE 2 Effects of Low-Level Lead Exposure on Academic and Intellectual Abilities, Puberty, Kidney
Function, Postnatal Growth, Hearing, and Other Health Endpoints
Blood Lead Concentration
<5 μg/dL

Evidence Level
Sufﬁcient

Limited
<10 μg/dL

Sufﬁcient

Limited
Inadequate

Health Effect
Decreased academic achievement
Lower IQ scores
Attention-related behavior problems
Antisocial behaviors
Delayed puberty
Decreased kidney function in children ≥12 y of age
Delayed puberty
Reduced postnatal growth
Decreased hearing
Hypersensitivity by skin prick test
Asthma and eczema
Cardiovascular effects
Kidney function <12 y of age

From the US Department of Health and Human Services, National Institute of Environmental Health Sciences, 2012.

impact of lead on intellectual
abilities is substantial. Despite the
dramatic reductions in blood lead
levels, lead toxicity accounts for an
estimated total loss of 23 million
IQ points among a 6-year cohort of
contemporary US children.15
Focusing efforts on children who
have blood lead concentrations

≥5 μg/dL (≥50 ppb) is efficient but
will fail to preserve the majority
of lost IQ points in US children.
The prevention paradox refers to
the concept that most disease or
disability occurs in low- to moderaterisk groups. Children who have blood
lead concentrations ≥5 μg/dL (≥50
ppb) will, on average, experience
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a lead-associated IQ deficit of 6.1
points, an IQ deficit much larger
than that of children who have lower
blood lead concentrations (Fig 2).
Still, if the focus is only on reducing
exposures for children who have a
blood lead concentration ≥5 μg/dL
(≥50 ppb), we will fail to preserve
more than 20 million (>80% of
total) of the 23 million IQ points
lost among US children with lower
lead exposure because there are so
many more children who have low to
moderate blood lead concentrations
(Fig 2). No therapeutic interventions
currently exist for low blood lead
concentrations; therefore, prevention
of exposure is paramount. For these
reasons, this statement focuses
heavily on how pediatricians can help
prevent lead exposure in children.
Elevated blood lead concentrations
can result in the development of
behavioral problems in children,
including inattention, impulsivity,
aggression, and hyperactivity.16–18
In a nationally representative study
of 8- to 15-year-old US children,
Froehlich et al17 found that having
a blood lead concentration >1.3
μg/dL (>13 ppb) was associated
with an elevated risk for attentiondeficit/hyperactivity disorder
(ADHD). Children with a blood lead
concentration in the lowest tertile
(<0.7 μg/dL, or <7 ppb) exhibited,
on average, 1 symptom of ADHD,
whereas children with a blood
lead concentration in the highest
tertile (>1.3 μg/dL, or >13 ppb)
exhibited 3 symptoms. Some critics
have argued that these “subtle”
shifts in behavioral symptoms
are inconsequential, but this shift
in the population distribution of
ADHD symptoms led to an increase
in the percentage of children who
met criteria for ADHD from 5% to
13%. Approximately 1 in 5 cases of
ADHD among US children have been
attributed to lead exposure.17
Antisocial behaviors, including
conduct disorder, delinquency, and
criminal behaviors, can result from

ultimately results in the development
of chronic renal failure. Still, this
study is consistent with others
linking lead exposure with chronic
renal failure in adults.11

FIGURE 2
Prevention paradox. The majority of IQ points
lost due to lead exposure occur in children who
have low to moderate blood lead levels. Using
the current reference value of 5 μg/dL, we will
protect only 3.1 million IQ points (about 13% of
the total). Adapted from Bellinger.15

a variety of risk factors, but there is
substantial evidence that lead toxicity
is 1 of the major risk factors for their
development.16,19–22 Needleman et al16
found that adolescents who had
higher bone lead concentrations had
higher scores for delinquency and
aggression. In a meta-analysis of 16
studies, Marcus et al22 concluded that
lead exposure, measured via blood
lead or bone lead concentrations, was
a risk factor for conduct disorder. In
2 prospective longitudinal studies,
higher childhood blood lead or
tooth lead concentrations resulted
in higher rates of self-reported
delinquent behaviors and arrests or
convictions.20,21 Reyes23 concluded
that the reduction in population
mean blood lead concentrations
was the major risk factor associated
with the decline in severe violent
behaviors over the past 3 decades.
Limited evidence implicates lead
exposure in diminished kidney
function in adolescents at low levels
of exposure.11 Using the NHANES,
Fadrowski et al24 found that, among
769 adolescents with a median blood
lead concentration of 1.5 μg/dL (15
ppb), a doubling of the concentration
led to a significant reduction in the
glomerular filtration rate. It is not
clear whether chronic, low-level lead
exposure in childhood or adolescence
is sufficient to result in chronic renal
failure or whether it is the cumulative
effect of a variety of risk factors that

Lead can cause spontaneous
abortion, low birth weight, and
reduced growth in children. In a
case–control study of pregnant
women in Mexico City with blood
lead concentrations that ranged
from 1.3 μg/dL (13 ppb) to 29
(290 ppb) μg/dL, the odds for
spontaneous abortion increased
by 1.8 for every 5-μg/dL (50-ppb)
increase in maternal blood lead
concentration.25 Early studies that
examined the association of prenatal
lead exposure and low birth weight
or preterm birth, measured via
either maternal or cord blood lead
concentrations, found inconsistent
results. However, in a large cohort
involving more than 34 000 live
births, investigators found that a
5-μg/dL (50-ppb) increase in blood
lead concentrations was associated
with a 61-g decrement in birth
weight.26 The National Toxicology
Program concluded that maternal
blood lead concentrations <5 μg/dL
(<50 ppb) are associated with lower
birth weight.

PREVENTING LEAD TOXICITY
Despite historical reductions in
children’s blood lead concentrations,
preventing childhood lead toxicity
remains a major public health
priority in the United States. Many
children who live in older, poorly
maintained housing or older
housing that undergoes renovation
are at high risk for lead exposure.
In the NHANES conducted from
2007 to 2010, approximately
2.6% of preschool children in the
United States had a blood lead
concentration ≥5 μg/dL (≥50 ppb),
which represents about 535 000
US children 1 to 5 years of age.12
Children who lived in older housing
units experienced an increased risk
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for having a blood lead concentration
in excess of 5 μg/dL (50 ppb); 15%
of US children who lived in housing
units built before 1950 had a blood
lead concentration ≥5 μg/dL (≥50
ppb), whereas 4.2% of children
who lived in housing built between
1950 and 1978 had a blood lead
concentration ≥5 μg/dL (≥50 ppb),
compared with 2.1% of children
who lived in housing units built after
1978.27 No treatments have been
shown to be effective in ameliorating
the permanent developmental
effects of lead toxicity.28 Finally, the
economic costs of childhood lead
toxicity are substantial. Despite the
historical reductions in blood lead
concentrations, it has been estimated
that the annual cost of childhood lead
exposure in the United States is $50
billion.29 For every $1 invested to
reduce lead hazards in housing units,
society would benefit by an estimated
$17 to $221, a cost–benefit ratio that
is comparable with the cost–benefit
ratio for childhood vaccines.30
The key to preventing lead toxicity
in children is identification and
elimination of the major sources of
lead exposure. Primary prevention
of lead exposure is now widely
recognized as the optimal strategy
because of the irreversible effects
of low-level lead toxicity.7,12 The
primary prevention approach
contrasts with practices and
policies that too often have relied
predominantly on detection of lead
exposure only after children develop
elevated blood lead concentrations.

SOURCES AND VARIABILITY OF LEAD
EXPOSURE
Lead ingestion and absorption are
dynamic during the first 2 years
of life. Blood lead concentrations
of children who live in leadcontaminated environments typically
increase rapidly between 6 and 12
months of age, peak between 18 and
36 months of age, and then gradually
decrease.31 The peak in children’s

blood lead concentrations stems from
the confluence of normal mouthing
behaviors and increasing mobility.31
Younger children also absorb lead
more efficiently than older children
and adults.32 Iron deficiency can also
increase the absorption of lead.33
A large number of housing units in
the United States contain lead-based
paint. In a national survey of housing
conducted in 2011, it was estimated
that 37 million (35%) of 106 million
housing units contain lead-based
paint.34 Lead-based paint is the
most common, highly concentrated
source of lead exposure for children
who live in older housing.35 Paint
that was used on both the interior
and exterior of houses through
the 1950s contained higher
concentrations of lead than that of
houses built in later years.34,35 The
lead concentration in paint and other
media can be measured by using
a hand-held instrument called the
x-ray fluorescence (XRF) spectrum
analyzer or by chemically analyzing
paint chips.
The US Department of Housing
and Urban Development (HUD)
defines lead-based paint as an
XRF reading ≥1 μg/cm2 or 5000
ppm of lead in a paint chip.36 The
presence of lead-based paint is
not as predictive of childhood lead
exposure as a lead paint hazard. A
lead paint hazard is defined by the
EPA as “any condition that causes
exposure to lead from contaminated
dust, lead-contaminated soil, or
lead-contaminated paint that is
deteriorated, or the presence of
accessible (or chewable) surfaces,
friction surfaces or impact surfaces
that would result in adverse human
health effects.”37
Age of the housing is a major
determinant of lead paint hazards.
For housing built from 1978 to
1998, 2.7% contained one or more
lead paint hazards, whereas the
prevalence of residential hazards
increased to 11.4% of housing built
from 1960 to 1977, 39% of housing

built from 1940 to 1959, and 67%
of housing units built before 1940.34
Federal regulations for defining a
lead paint hazard in house dust are
obsolete. Federal agencies have set
environmental lead standards to
protect children from having a blood
lead concentration ≥10 μg/dL (≥100
ppb), but it is now recognized that
there is no safe level of lead exposure.
Therefore, because the current
standards for lead in house dust,
water, and soil remain too high to
protect children,31,38 the percentage
of housing that contains one or more
lead paint hazards described above is
an underestimate.
Lead-based paint is the major
source of lead, but ingestions of
lead-contaminated house dust
and residential soil are the major
pathways for exposure (Fig 3).35–42
House dust, which can be
contaminated by small particles
of lead-based paint or track-in of
lead-contaminated soil, is a major
pathway of lead exposure for
children who live in older, poorly
maintained housing.40 Ingestions of
lead-contaminated house dust and
soil are also the primary pathways
of exposure for children who live in
homes that were recently abated or
renovated.43–45
Sampling house dust for lead hazards
involves using a special wipe to
sample a specified area, such as the
floor, which is readily accessible to
a child, or a window sill or window
trough.36 Windows are often more
heavily contaminated than floors
because exterior paints often
contained higher concentrations of
lead, and window troughs can act as
reservoirs. Sampling house dust for
lead is used to screen older housing
units that may contain lead hazards
at the time of purchase or rental
and before occupancy; to conduct
a full risk assessment that involves
extensive sampling of settled dust
in housing units that failed a lead
hazard screen or where there is a
high probability of a lead hazard;
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weathering of lead-based exterior
paint and nearby renovation or
demolition activity. Soil testing is
usually performed in areas where
children play and the foundation
perimeter. The EPA standards are
400 μg of lead per gram of soil for
play areas and 1200 μg/g for the
foundation perimeter.37 Children’s
blood lead concentrations increase
by approximately 3.8 μg/dL (38 ppb)
for every 1000-ppm increase in soil
lead concentration.40

FIGURE 3
Contribution of lead exposure to children’s blood lead concentrations. Adapted from Lanphear et al31
and Spanier et al.45

TABLE 3 Common Sources of Lead Exposure
Source
House paint used before 1978 but especially
before 1960
Toys and furniture painted before 1976
Painted toys made outside the United States
Lead bullets, ﬁshing sinkers, certain weights
Plumbing, pipes, and faucets
Soil contaminated by lead
Hobbies involving soldering such as stained
glass, jewelry making, pottery glazing, and
miniature lead ﬁgures
Children’s paint sets and art supplies
Pewter pitchers and ceramic dinner ware
Storage batteries
Parental occupation

Folk remedies

Cosmetics

Candy from Mexico
Toy jewelry

and to conduct clearance testing
after repair or renovation of painted
surfaces and after lead abatement, to
verify that the housing unit is safe for
occupancy (Table 3).38
Lead-contaminated soil is an
important source of lead intake for
children.40,41 Lead-contaminated soil
can directly contribute to children’s
blood lead concentrations via soil

Comment
Deteriorated paint releases ﬁne lead dust during home
renovation.

Exposures often occur during practice in ﬁring ranges.
Lead leaches into drinking water when the pipes are
connected with lead solder.
Often in soil near highways and in yard of houses with
exterior lead paint.
Always check the labels.

Always check the labels.

Auto repair, mining, battery manufacture, pipe ﬁtting
and plumbing, welding, ﬁring range use, ship
building, painting, construction.
Greta and Azarcon, Hispanic traditional medicines;
Ghasard, an Indian folk medicine; and Ba-baw-saw, a
Chinese herbal remedy, contain lead.
Examples include Swad brand Sindoor, a cosmetic
product used by traditional Hindus; Tiro, an eye
cosmetic from Nigeria.
Ingredient tamarind may contain lead.
A child died in 2006 after swallowing a metal heart
charm that came with a purchase of shoes made by
Reebok.

ingestion and indirectly from soil
tracked indoors on shoes, which
then contaminates house dust
(Fig 3). Former mine and smelter
communities present a particular
risk to children for the ingestion
of lead-contaminated soil, but lead
in urban soil also is often heavily
contaminated from the past use of
leaded gasoline and paints. Other
sources of lead in soil include

Water is an important but often
overlooked source of exposure for
children, especially for infants who
are formula fed.5,46,47 Water typically
contributes to approximately 20% of
a child’s blood lead concentrations if
the water lead concentration exceeds
5 ppb (Fig 3).31 The contribution of
lead from water can be much higher
for some children, especially for
infants who ingest large quantities of
tap water.5,46,47 Children who reside
in communities with lead service
lines and inadequate anticorrosion
control are also at increased risk for
elevated blood lead concentrations.48
Phasing out leaded gasoline and
creating stricter national air lead
standards led to large reductions in
the contribution of airborne lead to
children’s blood lead concentrations.
Still, in some communities, such as
those surrounding regional airports,
airborne lead is an important source
of lead exposure. Airborne lead is
ingested primarily after it settles in
house dust and soil where children
play. Current sources of airborne
lead include lead battery recycling
operations, piston engine aircraft,
and incinerators.49 The contributions
of airborne lead to children’s
blood lead concentrations are
proportionately greater at the lower
levels of exposure than at higher
levels.49
Other sources of lead intake for
children have been identified, such
as nutritional supplements and
folk medicines, ceramic dishware,
and cosmetics50–52 (Table 3).
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Lead brought into the home from
a worksite by a parent can also
be a major source of exposure
for some children.53 Consumer
products such as children’s toys,
lunch boxes, crayons, and lipstick
that are contaminated with lead
have received a great deal of
attention. These products constitute
a small source of lead intake for
most children, but they can be the
major source for an individual
child. Moreover, because lead
exposure is cumulative and there
is no apparent threshold for the
adverse effects of lead exposure, all
sources of lead exposure should be
eliminated. It is the responsibility
of the relevant federal agencies,
such as the CPSC and the Food and
Drug Administration (FDA), to
promulgate and enforce standards
that will protect children from leadcontaminated consumer products.

RESIDENTIAL STANDARDS FOR LEAD IN
PAINT, DUST, AND WATER
Lead in Paint and Dust
Under section 403 of Title X, the
US Congress mandated the EPA to
promulgate residential health-based
lead standards that are designed to
protect children from lead toxicity.37
Standards are necessary to identify
lead hazards before a child is unduly
exposed and to identify the source of
lead exposure for children who have
blood lead concentrations ≥5 μg/dL
(≥50 ppb).31 Unless performed
carefully, attempts to reduce lead
exposure, such as abatement, repair,
or renovation, can result in increased
contamination and elevation in a
child’s blood lead concentration.43–45
Dust clearance tests, which involve
collecting dust from floors or
windows of a home by using a
lead-free material that resembles
a baby wipe, should be conducted
after extensive repair, renovation,
or abatement of older housing units
to determine whether the housing
intervention was sufficient to protect

TABLE 4 Federal Standards for Lead in House Paint, House Dust, Soil, Water, Air, and Candy
Source

Standard

1. Lead-based paint (XRF)
2. Paint containing lead applied after August 14, 2009
3. Testing (full risk assessment) for dust lead hazards (by wipe sampling)
a. Floors
b. Interior window sills
4. Screening test for dust levels (by wipe sampling) to determine whether a full
risk assessment is indicated
a. Floors
b. Interior window sills
5. Dust lead clearance levels after abatement (by wipe sampling)
a. Floors
b. Interior window sills
6. Bare residential soil
a. Children’s playground area
b. Yard other than play area
7. Drinking water systems
Exceeded if lead is above this concentration in >10% of a drinking water
system’s tap water samples
8. Candy likely to be consumed by small children
9. National Ambient Air Quality Standards: http://www.epa.gov/ttn/naaqs/
standards/pb/s_pb_history.html

1 μg/cm2
90 ppm by wt
40 μg/ft2
200 μg/ft2

25 μg/ft2
125 μg/ft2
40 μg/ft2
250 μg/ft2
400 μg/g
1200 μg/g
15 ppb (0.015 mg/L)
0.1 ppb
0.15 μg/m3

Other state or local standards may vary, and the most protective standard applies. FDA has not set a standard for lead
in cosmetics.
1–7, adapted from HUD.36
8, from FDA Guidance for Industry, November 2006.

children from lead hazards, especially
in housing units built before 1960.27,34
Property owners are required to
disclose possible presence of leadbased paint in properties built before
1978 and are required to provide
the blue pamphlet from the EPA,
HUD, and Consumer Product Safety
Commission titled “Protect Your
Family From Lead in Your Home” at
the time of rental or sale.
Most existing lead standards fail to
protect children (Table 4). In 1978,
the CPSC set the maximum paint lead
concentration at 0.06% (600 ppm),
because there was evidence that
paint could be manufactured with
this lower level of contamination.3
Similarly, the EPA’s action level of
15 ppb of lead in water, which is
used to regulate water systems in
the United States, is routinely (but
erroneously) used as a health-based
standard; it was not intended as a
health-based standard, nor does
it adequately protect children or
pregnant women from adverse
effects of lead exposure.5,31 In 1988,
the HUD established a postabatement
floor dust standard of 200 μg/ft2

because there was evidence
that it was feasible to attain, not
because it was demonstrated to
be safe or protective. In 2001, the
EPA promulgated residential lead
standards of 40 μg/ft2 for floors
and 250 μg/ft2 for window sills.37
Unfortunately, these standards,
which failed to protect children from
having a blood lead concentration
≥10 μg/dL (≥100 ppb) when they
were first promulgated, dictate
the levels of lead contamination
considered “normal” or “low,” and
they provide an illusion of safety.38,40
At a floor standard of 40 μg/ft2, the
current EPA standard for floors, 50%
of children were estimated to have a
blood lead concentration ≥5 μg/dL
(≥50 ppb); 5% of children have a
blood lead concentration ≥5 μg/dL
(≥50 ppb) at a median floor dust lead
level of 1.5 μg/ft2 (Fig 4).42
Scraping, sanding, or construction
during painting, repair, renovation,
or abatement of older housing can
result in lead contamination of a
child’s environment.41,43–45,54 In a
controlled study of children with
baseline blood lead concentrations
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<22 μg/dL (<220 ppb), Aschengrau
et al41 reported a 6.5-μg/dL (65-ppb)
increase in blood lead concentrations
for children whose homes had
undergone paint abatement. Clark
et al44 reported that 6-month-old
infants were 11 times more likely to
have a ≥5 μg/dL (≥50 ppb) increase
in blood lead concentrations after
abatement compared with older
children. Spanier et al45 reported that
routine renovation of older housing
was associated with a 12% higher
mean blood lead concentration.
These studies indicate that the
levels of lead-contaminated dust
generated by lead hazard control
work or housing renovations can
result in excessive lead exposure
and absorption for children unless
there is sufficient cleanup and
clearance testing after the work is
completed. The HUD has published
technical guidelines and regulations
for workers involved in lead-based
paint abatement or remediation of
housing.36
In 1992, the US Congress mandated
the EPA to promulgate regulations
to protect children from lead
exposure resulting from housing
repairs and renovation.37 In 2011,
the EPA finalized recommendations
for the Lead Renovation, Repair
and Painting Rule.54 Unfortunately,
the EPA failed to recommend the
validated wipe-sampling method for
clearance testing. Instead, it used an
unvalidated cloth test, which should
not be confused with the validated
wipe sampling test. The white cloth
test assumes that if dust is visible
on a white cloth (ie, the “white glove
test”), it contains a lead hazard;
conversely, if there is no visible dust,
it does not contain a lead hazard.54
Although it would be valuable to have
a quick test to identify the presence
of a lead hazard, the white cloth test
is not a validated tool and is not a
reliable way to quantify the presence
of a lead hazard.
Lead hazard control work can
result in sizable reductions in the

FIGURE 4

Estimated probability of blood lead concentrations ≥5 μg/dL for children living in pre-1978 housing
by ﬂoor dust lead level, NHANES, 1999–2004. CI, conﬁdence interval. Adapted from Dixon et al.42

magnitude of dust lead loading
when proper procedures are
followed and cleanup and postwork
clearance testing are performed. In
1 study, dust lead levels (measured
as micrograms of lead per area)
immediately after professional
abatement were 8.5 μg/ft2, 8.0 μg/ft2,
and 21 μg/ft2 for floors, interior
window sills, and window troughs,
respectively, representing reductions
of more than 80% compared with
preabatement levels.55 In another
study of more than 2600 housing
units, postabatement dust lead levels
were 12 μg/ft2, 31 μg/ft2, and 32
μg/ft2 for floors, window sills and
window troughs, respectively.56
These levels were achieved with dust
clearance testing set at 100 μg/ft2
or higher, but floor dust lead levels
below 5 μg/ft2 can be achieved by
following a specific protocol. In 1
unpublished study of more than 160
housing units built before 1978, 1
group found that it is possible to
routinely meet floor lead levels below
5 μg/ft2 after housing renovations
costing an average of $5600

(B. Lanphear, MD, MPH, Simon Fraser
University, unpublished data).

Lead in Water
The primary sources of lead in water,
which can be dissolved or particulate,
consist of lead service lines, lead
solder, and brass fittings that
contain high concentrations of lead.5
Plumbing installed before 1986,
the year a federal ban was issued
on using lead pipe and lead solder
and a maximum lead content of 8%
by weight for brass plumbing was
established, is more likely to contain
higher concentrations of lead.5 Lead
services lines that are being replaced,
are undergoing maintenance, or are
damaged can release particles of
lead that can be ingested.57 Partial
service line replacement, which is
sometimes performed to minimize
the cost of service line repair by
water authorities, fails to reduce
lead exposure.57 Proper maintenance
and ultimately full replacement of
water service lines will be necessary
to eliminate lead intake from water,
but it must be performed with
proper precautions. In the interim,
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water filters that are certified by the
National Sanitation Foundation for
lead removal can effectively reduce
water lead concentrations. The
EPA recommends running the cold
water of residential units for up to
2 minutes to flush the lead leached
from pipes out of the plumbing
system, but flushing is useful only in
housing units without lead service
lines.58–61 In housing units without
lead service lines, and where the
primary source is brass fittings or
lead-soldered joints, a 1-minute
flush may be sufficient, depending on
the length of plumbing; for housing
units with lead service lines, flushing
may increase lead exposure, again
depending on the length of the lead
service lines.58–61
Drinking fountains in older schools
can be an important source of lead
exposure.5 Unfortunately, there are
no regulations for evaluating lead
contamination of school drinking
fountains in most states.
Implementation of the Lead and
Copper Rule has significantly reduced
tap water lead levels. In 1991, the
US EPA set an action level for lead
in water of 15 μg/L or (15 ppb).6
Communities in which >10% of
water samples taken from various
taps throughout the system exceed
15 ppb are considered to be out of
compliance and are required by
the EPA to take action to reduce
lead levels using corrosion control
methods or replacement of lead
service lines. The action level is used
as an administrative tool to evaluate
community-level exposure; it is not a
health-based standard. The maximum
contaminant level goal, the value the
EPA deems acceptable for health, is 0.

Testing Asymptomatic Children for
Elevated Blood Lead Concentrations
In the primary care office,
primary prevention begins with
education and counseling. Ideally,
environmental assessments, such
as screening older housing units,
occurs before a child is born so that

parents can identify and hire trained
workers to abate environmental
lead exposure hazards.12 It is
especially important to conduct an
environmental assessment for lead
if a family resides in a housing unit
built before 1960 that has undergone
recent renovation, repair, or painting
or if it is poorly maintained.
Screening questionnaires frequently
used in the primary care setting fail to
identify children who have elevated
blood lead concentrations,62 but they
may be useful as a tool to identify
lead hazards in children who have a
blood lead concentration ≥5 μg/dL
(≥50 ppb). In addition, public health
agencies often use other methods
of targeting children who should be
screened with a blood lead test on the
basis of community and residential
characteristics, such as older housing.
Blood lead surveillance data can be
used to identify cities, communities,
or housing units at higher than typical
risk for lead poisoning. Technologies
using geographic information system–
based analyses and surveillance
from electronic medical records are
important tools to identify at-risk
children who should have their blood
lead concentration measured.
In 1991, the CDC recommended
universal blood lead testing for
all children.63 In 2005, the AAP
recommended that states and cities
formulate their own lead screening
recommendations on the basis of local
data because of the wide variation in
lead exposure.7 The AAP, consistent
with the CDC, recommended universal
screening of children’s blood for
lead if they lived in communities
with more than 27% of housing built
before 1950 or a prevalence of blood
lead concentrations ≥10 μg/dL in
children 12 to 36 months old of 12%
or greater.7,12,63,64 Screening is not
efficient after 36 months of age unless
specific high-risk factors are identified;
the likelihood of a child having a
blood lead concentration >10 μg/dL
after 36 months of age is low.65 These
recommendations now need to be

updated to conform to with our new
understanding of lead toxicity.11,12
A detailed evaluation and follow-up
of children who have blood lead
concentrations <10 μg/dL (<100 ppb)
is now indicated. Current federal
regulations for clinical laboratory
testing through the Clinical Laboratory
Improvement Amendments of 198866
permit an allowable laboratory error
in blood lead proficiency testing
programs of ±4 μg/dL (±40 ppb)
for blood lead concentrations ≤20
μg/dL (≤200 ppb). This range of
error can result in children being
misclassified and cause additional
anxiety or false comfort when blood
lead concentrations within the margin
of error erroneously are interpreted
as going up or down. The majority
of laboratories analyzing blood lead
reference materials routinely achieved
laboratory error of ±2 μg/dL (±20
ppb) at blood lead concentrations ≤20
μg/dL (≤200 ppb).67 Changing the
allowable laboratory error to tighter
performance requirements, such as
±2 μg/dL (±20 ppb), could decrease
misclassification of children and lead
to better allocation of health care
resources.

Case Management of Children With
a Blood Lead Concentration at or
Above Reference Value
The AAP is adopting the current
reference value of ≥5 μg/dL (≥50
ppb) for case management.12
The CDC recommended that the
97.5th percentile of blood lead
concentrations derived from the
combination of the 2 most recent
cycles of NHANES data be used
to identify children who have
unacceptably high exposure and to
set public health goals.12 The CDC will
reconsider the reference value for
children’s blood lead concentrations
every 4 years.12
After confirmatory testing, it is
important to monitor children who
have blood lead concentrations
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TABLE 5 AAP Recommendations on Management of Childhood Lead Exposure and Poisoning
Lead Level
<5 μg/dL (<50 ppb)

5–14 μg/dL (50–140 ppb)

15–44 μg/dL (150–440 ppb)

>44 μg/dL (>440 ppb)

Recommendation
1. Review laboratory results with family. For reference, the geometric mean blood lead concentration for US children 1–5
y old is <2 μg/dL (<20 ppb); 2.5% have a blood lead concentration ≥5 μg/dL (≥50 ppb).
2. Repeat the blood lead concentration in 6–12 mo if the child is at high risk for lead exposure or if risk proﬁle increases.
Follow all local and state lead screening recommendations.
3. For children initially screened before 12 mo of age, consider retesting in 3–6 mo for children at high risk; lead exposure
may increase as mobility increases.
4. Perform routine assessment of nutrition and physical and mental development and assess risk factors for iron
deﬁciency.
5. Provide anticipatory guidance about common sources of environmental lead exposure: paint in homes or child care
facilities built before 1960, soil near roadways, take-home exposures related to adult occupations, and imported spices,
cosmetics, folk remedies, and cookware.
1. Perform steps as described above for blood lead concentrations <5 μg/dL (<50 ppb).
2. Retest venous blood lead concentration within 1–3 mo to verify that the lead concentration is not rising. If it is stable
or decreasing, retest the blood lead concentration in 3 mo. Refer patient to local health authorities if such resources
are available. Most states require elevated blood lead concentrations be reported to the state health department.
Contact the CDC at 800-CDC-INFO (800-232-4636) or www.cdc.gov/nceh/lead or the National Lead Information Center at
800-424-LEAD (5323) for resources regarding lead poisoning prevention and local childhood lead poisoning prevention
programs.
3. Take a careful environmental history to identify potential sources of exposures (see #5 above) and provide preliminary
advice about reducing or eliminating exposures. Take care to consider other children who may be exposed.
4. Provide nutritional counseling related to calcium and iron. Encourage the consumption of iron-enriched foods (eg,
cereals, meats). Encourage families to sign up for the Special Supplemental Nutrition Program for Women, Infants, and
Children, if eligible.
5. Screen for iron sufﬁciency with adequate laboratory testing (complete blood cell count, ferritin, C-reactive protein) and
provide treatment per AAP guidelines. Consider starting a multivitamin with iron.
6. Perform structured developmental screening evaluations at child health maintenance visits, because lead’s effect on
development may manifest over years.
1. Perform steps as described above for blood lead concentrations 5–14 μg/dL (50–140 ppb).
2. Conﬁrm the blood lead concentration with repeat venous sample within 1–4 wk.
3. Abdominal radiography should be considered for children who have a history of pica for paint chips or excessive
mouthing behaviors. Gut decontamination may be considered if leaded foreign bodies are visualized on radiography.
Any treatment of blood lead concentrations in this range should be provided in consultation with an expert. Contact
local pediatric environmental health specialty unit (www.pehsu.net or 888-347-2632) or local or regional Poison Control
Center (www.aapcc.org or 800-222-1222) for guidance.
1. Follow guidance for blood lead level 15–44 μg/dL (150–440 ppb) as listed above.
2. Conﬁrm the blood lead concentration with repeat venous lead level within 48 h.
3. Consider hospitalization or chelation therapy (managed with the assistance of an experienced provider). Safety of
the home or child care facility with respect to lead hazards, isolation of the lead source, family social situation, and
chronicity of the exposure are factors that may inﬂuence management. Contact your regional pediatric environmental
health specialty unit or Poison Control Center or the CDC for assistance.

Modiﬁed from Pediatric Environmental Health Specialty Unit. Medical Management of Childhood Lead Exposure and Poisoning (http://www.pehsu.net/_Library/facts/medical-mgmntchildhood-lead-exposure-June-2013.pdf).

≥5 μg/dL (≥50 ppb). The pediatrician
should inform the local or state health
department and request an inspection
of the child’s house to identify and
remediate any lead hazards (Table 4).
Screening children for iron deficiency
and insufficient dietary calcium
intake is also important.7 A detailed
description of the diagnosis and
treatment of significant lead toxicity
(ie, ≥45 μg/dL [≥450 ppb]) is beyond
the scope of this policy statement,
but guidance is available in an earlier
publication of the AAP7 and through
the Pediatric Environmental Health
Specialty Units Web site (www.pehsu.

net) (Table 5). Children who have
elevated blood lead concentrations
need to be monitored until
environmental investigations and
remediation are complete and blood
lead concentrations decline.12
The AAP recognizes that
environmental investigations will
typically be conducted by local
or state health or environmental
departments to identify sources of
lead exposure for a child who has a
blood lead concentration ≥5 μg/dL
(≥50 ppb). In many cases, however,
the pediatrician can provide clues

about possible sources of lead intake
by taking a careful history.
Case management involves a
thorough investigation of potential
sources of lead poisoning in a child’s
environment, including paint, house
dust, water, and soil. Case management
also includes a questionnaire and
visual inspection for other potential
sources of lead exposure, including
antique furniture, toys, ethnic folk
remedies, and consumer products
such as imported food, cosmetics, and
ceramics.12,50–52 It can include testing
deteriorated paint on furniture, such as
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a crib, taking dust samples from child
care settings or a family member’s
house, and taking soil samples from a
child’s play area.

SUMMARY AND RECOMMENDATIONS
Lead toxicity results in substantial,
population-level effects on children’s
intellectual abilities, academic
abilities, problem behaviors, and
birth weight. Pediatricians may be
well equipped to advocate for more
stringent regulations to reduce
sources of lead exposure and prevent
childhood lead exposure. The AAP
recognizes the importance of a variety
of educational, enforcement, and
environmental actions to reduce the
number of children who are exposed
to lead hazards and concur with
recent detailed recommendations for
prioritization of primary prevention
of lead toxicity.7,12,68–70 The AAP offers
the following recommendations for
government as well as pediatricians,
other health care providers, and
public health officials.

Recommendations for Government
1. The federal government should
expand the resources currently
offered by the HUD to local
and state governments for lead
hazard control work.
2. The federal government should
provide both financial and
nonfinancial resources and
technical guidance through the
CDC, the EPA, and the HUD to
state and local public health
agencies as well as environmental
and housing agencies engaged
in childhood lead poisoning
prevention efforts.
3. The US EPA and HUD should
review their protocols for
identifying and mitigating
residential lead hazards (eg,
lead-based paint, dust, and soil)
and lead-contaminated water
from lead service lines or lead

solder and revise downward the
allowable levels of lead in house
dust, soil, paint, and water to
conform with the recognition
that there are no safe levels of
lead.
4. The federal government should
resume and expand its vital
role in providing federal public
health leadership in childhood
lead poisoning prevention work
through the CDC. Allocation of
additional resources would be
necessary to accomplish this goal.
5. The Centers for Medicare &
Medicaid Services, which is
responsible for regulating
clinical laboratory testing
through the Clinical Laboratory
Improvement Amendments of
1988,69 should expeditiously
revise current regulations
for allowable laboratory
error permitted in blood lead
proficiency testing programs
from ±4 μg/dL (±40 ppb) to ±2
μg/dL (±20 ppb) for blood lead
concentrations ≤20 μg/dL (≤200
ppb).12 In the future, when
feasible, allowable laboratory
error permitted in blood lead
proficiency testing programs
should be reduced even more,
to ±1 μg/dL (±10 ppb) for blood
lead concentrations ≤20 μg/dL
(≤200 ppb).
6. The federal government
should continue to conduct the
NHANES and provide national
data on trends in blood lead
concentrations. These newer
data should be used by the
CDC to periodically formulate
a new reference value and
guide clinical and public health
interventions.
7. The federal government should
continue to regularly survey
children and adolescents in the
NHANES for ADHD and conduct
disorder by using validated
diagnostic surveys from the

Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition
to examine the association of
lower blood lead concentrations
with these conditions.
8. Local or state governments, in
consultation with pediatricians,
should develop policies
and regulations requiring
the remediation of leadcontaminated housing and
child care facilities, including
the elimination of lead hazards
during transfer of rental units
or renovation or demolition of
older housing.
9. State and local governments
should collect, analyze, and
publish blood lead test results
performed in their jurisdictions
and should regularly publish
reports of age of housing and
other risk factors for children
having blood lead concentrations
≥5 μg/dL (≥50 ppb). These
reports should be readily
available to pediatricians, health
care providers, and the public.
10. Federal, state, and local
governments should provide
resources for environmental
evaluations and case
management of children who
have blood lead concentrations
≥5 μg/dL (≥50 ppb), in
conjunction with the child’s
primary care provider.
11. State and local governments
should take steps to ensure
that water fountains in schools
do not exceed water lead
concentrations of 1 ppb.

Recommendations for Pediatricians,
Health Care Providers, and Public
Health Ofﬁcials
1. Pediatricians are in a unique
position to work with public
health officials to conduct surveys
of blood lead concentrations
among a randomly selected,
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representative sample of children
in their states or communities at
regular intervals to identify trends
in blood lead concentrations.
These periodic surveys are
especially important for children
who live in highly contaminated
communities, such as smelter
communities or regions with a
historically high prevalence of
lead exposure.
2. Pediatricians, heath care
providers, and public health
officials should routinely
recommend individual
environmental assessments of
older housing,12 particularly
if a family resides in a housing
unit built before 1960 that has
undergone recent renovation,
repair, or painting or that has
been poorly maintained.
3. Pediatricians and public health
officials should advocate for the
promulgation and enforcement
of strict legal standards based
on empirical data that regulate
allowable levels of lead in air,
water, soil, house dust, and
consumer products. These
standards should address the
major sources of lead exposure,
including industrial emissions,
lead paint in older housing, leadcontaminated soil, water service
lines, and consumer products.
4. Pediatricians should be familiar
with collection and interpretation
of reports of lead hazards found in
house dust, soil, paint, and water,
or they should be able to refer
families to a pediatrician, health
care provider, or specialist who is
familiar with these tools.
5. Pediatricians, women’s health
care providers, and public health
officials should be familiar
with federal, state, local, and
professional recommendations
or requirements for screening
children and pregnant women for
lead poisoning.12,68,69

6. Pediatricians and other
primary care providers
should test asymptomatic
children for elevated blood
lead concentrations according
to federal, local, and state
requirements. Immigrant, refugee,
and internationally adopted
children also should be tested
for blood lead concentrations
when they arrive in the United
States because of their increased
risk.71,72 Blood lead tests do not
need to be duplicated, but the
pediatrician or other primary care
provider should attempt to verify
that screening was performed
elsewhere and determine the
result before testing is deferred
during the office visit.

COUNCIL ON ENVIRONMENTAL HEALTH
EXECUTIVE COMMITTEE, 2015–2016

7. Pediatricians and other primary
care health providers should
conduct targeted screening of
children for elevated blood lead
concentrations if they are 12
to 24 months of age and live in
communities or census block
groups with ≥25% of housing built
before 1960 or a prevalence of
children’s blood lead concentrations
≥5 μg/dL (≥50 ppb) of ≥5%.

John M. Balbus, MD, MPH – National Institute of
Environmental Health Sciences
Todd A. Brubaker, DO – Section on Medical
Students, Residents, and Fellowship Trainees
Nathaniel G. DeNicola, MD, MSc – American
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8. Pediatricians and other primary
care providers should test
children for elevated blood lead
concentrations if they live in or
visit a home or child care facility
with an identified lead hazard or a
home built before 1960 that is in
poor repair or was renovated in
the past 6 months.7,12

Paul Spire

9. Pediatricians and primary care
providers should work with
their federal, state, and local
governments to ensure that a
comprehensive environmental
inspection is conducted in the
housing units of children who have
blood lead concentrations ≥5 μg/
dL (≥50 ppb) and that they receive
appropriate case management.
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Section 1: Summary of lead exposure to children
For this workshop, Environmental Defense Fund (EDF) organized sources of lead exposure into four categories:
 Environmental: Specific environmental sources other than paint and water. Sources include: wheel
weights, which fall off tires and are ground into fine particles in the soil; aviation gasoline, the combustion
of which releases lead in air; industrial and commercial activity resulting in air, dust and soil
contamination; and the legacy of lead in soil from past releases due to leaded gasoline and industrial
activity.
 Paint: Lead-based paint found in properties built before 1978.
 Water: Lead in drinking water from lead pipes, lead service lines, lead in solder, and lead in water
fixtures.
 Consumer products: Lead found in consumer products such as, food, adult jewelry, hair dye, folk and
traditional remedies and cosmetics.

Fig 1.1: Pathways and sources of lead exposure.
OVERVIEW

Research suggests that, particularly for children with blood lead levels 5–10 μg/dL, no single exposure
source may dominate, (Bernard & McGeehin, 2003) and 30% of children with these blood lead levels do not have
an immediate lead paint source (Levin et al., 2008). Current estimates of the proportion of lead exposure from
different sources and causes of variation from particular sources remains fragmented, although there have been
several studies of individual sources and their association with blood lead. EDF is hosting this meeting among
experts to discuss what is known and unknown about the significance of different sources, taking into account
variability in individual sources, such as seasonal variability, as well as differential population risks. Through a
discussion of the significance of different sources, meeting participants will evaluate various interventions to
reduce exposures and blood lead levels, and assess the state of risk communication.
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A few studies have explored the relative contribution of lead in dust, paint and water in children’s homes,
and have found that water as well as paint based hazards were significant contributors of lead exposure to children.
A recent cross-sectional study of 306 children, aged 1 to 5 years, living in Montreal, and currently drinking tap
water, showed that after accounting for age of housing, lead paint and house dust, children`s blood lead were
associated with low levels of lead in the drinking water (mean lead in water 1.91 µg/L collected after 30 minutes
of stagnation). The odds ratio (OR) between elevated blood lead levels (defined as ≥ 1.78 μg/dL) and drinking
water levels of lead > 3.3 µg/L and windowsill dust loading >14.1 μg/ft2 was 4.7 (95% CI: 2.1-10.2) and 3.2 (95%
CI: 1.3–7.8) respectively (G Ngueta et al., 2014). Further analyses of this cohort of children found a significant
contribution of water to seasonal trends in blood and cumulative effects of water to blood lead levels (Levallois
et al., 2014; Ngueta et al., 2016).
Older studies in the US that evaluated different source contributions in housing also report significant
associations with water lead levels, lead in dust and soil and blood lead levels. Lanphear et al., conducted a study
in 2002 that assessed the percent contributions of lead-based paint, water, dust, soil, and renovation to blood lead
levels (Lanphear et al., 2002). The results of which are shown in Figure 1.1

Figure 1.1: Contribution of lead exposure to children’s blood lead concentrations (Council on Environmental Health
2016; adapted from Lanphear et al 2002)

A study by the same group in 1998 calculated the increase in probability of having blood lead levels above
10 μg/dL in relation to concentrations of lead in water, dust and soil and their hazard standards (Lanphear et al.,
1998). The findings are included below and in Table 1.1:
“An increase in water lead concentration from background levels to 0.015 mg/L, the current EPA water
lead standard, was associated with an increase of 13.7% in the percentage of children estimated to have a
blood lead concentration exceeding 10 μg/dL; increasing soil lead concentration from background to 400
μg/g was estimated to produce an increase of 11.6% in the percentage of children estimated to have a
blood lead level exceeding 10 μg/dL, and increasing dust lead loading from background to 200 μg/ft2 is
estimated to produce an increase of 23.3% in the percentage of children estimated to have a blood lead
level exceeding 10 μg/dL.”
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Table 1.1: Estimated Predicted Blood Lead Concentration (μg/dL) and Percentage of Blood Lead Concentrations exceeding 10 μg/dL
given specified Environmental Lead Exposure (Source: Lanphear et. al., 1998)
1000 x
(µg/L is
commonly
used in
literature)

Hazard or
Action level

Other than this, there is little research on the relative contribution of sources of lead exposure within the
home and other places. In order to guide the meeting’s discussions, we have summarized our current
understanding. The Table 1.2 provides an overview of what is known about the relative contribution of the
different sources, divided into “environment”, “paint”, “water”, and “consumer products”, how they relate to
prevalence of exposure within the general population, concentration of lead in the exposure medium, and
association with elevated blood lead levels. For each category, we sought to rank the importance as it relates to
exposure to all children, children in disadvantaged communities and those with elevated blood levels as ‘high’,
‘medium’, or ‘low’. We will review this table and build on it to assess interventions to reduce exposure and blood
lead levels, and use this table to inform our conversation about risk communication.
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Table 1.2: Contributing sources to children’s lead exposure, association with blood lead levels (BLL) and their relative importance for children
Source/Medium

Prevalence/probability of
exposure at the population level

Concentration

Association with blood lead levels
(BLL)

Lead paint
(Dust, Soil)

High
 37.1 million homes (35% of
106 million total housing
units)
 15.3 million with paint lead
hazards
 12.3 million with dust lead
hazards
 3.8 million homes had soillead hazards

High
Lead dust levels (µg/ft2, Mean and
95% CI)
Floor
 Built after 1977: 0.67 (0.2-1.15)
 Built before 1940: 10.8 (4.5417.06)
Windowsills:
 Built after 1977: 16 (1-31)
 Built before 1940: 439 (224-655)



5.7 million (34%) of 16.8
million homes with children
under the age of 6 have lead
based paint (LBP)
 3.6 million (21%) of 16.8
million households with
children under the age of 6,
have LBP hazards1
High
 6.1 million LSLs4
 Only present in single and
multifamily homes ≤ 4
units/building
 High prevalence in homes
built before 1920, may be up
to 1986

Soil (mg/kg, Mean and 95% CI)
 Built after 1977: 25 (16-33)
 Built before 1940: 602 (447760)1



Water
Lead service
lines

Fixtures



81 million lead fixtures5

Uncertain
Lead in water:
 50-75% of total lead in water is
from LSLs6
 No national information on mean
levels of lead in water in the
presence of LSLs and differences
in concentrations by corrosion
control methods. Very little
known on the rates of particle
release and factors associated
with it, which can result in high
concentration of lead in water.
 SDWIS data: 90th percentile lead
in water ranges from non-detects
to 6000 µg/L

239



When lead dust on the floor is at 6
μg/ft2, 16.5% have BLL ≥ 5 μg/dL
and the geometric mean BLL is 3.4
μg/dL
When floor lead dust is 12 μg/ft2,
26.8% have BLL≥ 5 μg/dL and the
BLL is 3.9 μg/dL2



Soil-blood lead association:
A decrease in soil lead from
390.7 mg/kg to 41 mg/kg is
associated with a BLL decrease of
2.86 μg/dL3



Change in water lead level from 0.5
µg/L to 15 µg/L is associated with an
increase in 1.5 µg/dL in BLL7



Increase of 1 μg/L in water lead is
estimated to cause an increase in
BLL by 35% of after 150 days8



OR of the presence of LSL when
BLL ≥5 µg/dl: 1.4 (1.1, 1.9)9



OR of BLL ≥ 1.78 μg/dL and
drinking water levels of lead > 3.3
µg/L was 4.7 (95% CI: 2.1-10.2)

Relative importance of lead
source for children
High

Medium

Source/Medium

Consumer
products:
Food:

Prevalence/ probability of
exposure at the population level

Concentration

Low
Prevalence is uncertain

Low
 Dietary exposures in the US are
1–4 μg lead per day and have
remained fairly constant during
the past decade10

Low
4% of the jewelry purchased did
not comply with California
standards in 201012

High
 Those that didn’t meet the
standard ranged from 0.8-59%
lead12

Low
Prevalence of use is uncertain

High

Adult jewelry:

Hair Dye:
Folk and ethnic
remedies and
cosmetics
Environmental
Sources:
Lead in soil
from past
industrial
activity and
leaded gasoline
Aviation gas

Low
Prevalence of use is not known

High
 Can be as high as 80% 14

High
 Several Superfund sites
 Densely populated areas
adjacent to highways

Wide variation
 Urban areas (mean): 27-334 ppm
 6900 ppm (mg/kg)15
 ~ 600 ppm mean lead levels 40 m
from roadway16

Medium
 2008: 248 million gallons.
 “100 Low Lead” (2.12 g
Lead/gal, emissions of 539
short tons of lead)18
 20,000 airports, 159,000
aircraft (71% of the fleet) 19
 16 million people live and 3
million children attend
school within 1 km of
airports. High % of low
income communities19

Low
 Mean air lead levels in Santa
Monica 0.10 μg/m3,18
 Lead 4-25 times background
levels near airports
 Regularly exceeds NAAQS for
lead19
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Association with blood lead

Relative importance of lead
source for children



Case reports of lead poisoning
associated with consumption of lead
contaminated tamarind candy11

Low



Case reports of lead poisoning due to
swallowing lead containing jewelry13

Low



No reports of elevated blood lead
levels (EBL) linked to hair dye

Low



Several reports of EBL linked to
ayurvedic medication, Chinese
traditional medicine and adult lead
poisoning related to sindoor.14

High for some disadvantaged and
EBL children and low for rest.



Decrease in blood lead from 5 μg/dL
to 1.8 μg/dL associated with 280
mg/kg to 132 mg/kg, decrease in soil
lead17

Medium for disadvantaged and
EBL children and low for rest.



15.3 μg/dL per μg/m3 of TSP-Lead
when exposures were between
0.0016 to 0.096 μg/m3,20
Children living within 500 m of
airports where aviation gas was used
had BLLs averaging 4.4% higher
than children living more than 2,000
m away21

Medium for disadvantaged and
EBL children and low for rest.



Source/Medium

Environmental
Sources (cont.):
Lead processing
industries

Wheel weights

Prevalence/ probability of
exposure at the population level

Concentration

Association with blood lead

Medium
 ~14,000 industries in 2011

Low
 248.06 tonnes emitted in 2008 18
 The last smelter shut down in
2013 which had the largest
industrial emissions

Low
 4.4 million pounds/year lost
to environment with 50%
abraded into particles,
contributing to soil/dust
loadings especially in high
traffic areas.

Low



15.3 μg/dL per μg/m3 of total
suspended particulate-lead when
exposures were between 0.0016 to
0.096 μg/m. 20



EPA estimated BLLs in young
children increased 0.01 to 0.25
µg/dL.

Relative importance of lead
source for children

Low

Low
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Though Table 1.2 cites some studies which have considered sources independently, it is possible that
estimates of individual source contribution to blood lead levels (BLLs) may be confounded by contributions from
other sources, due to similarities in seasonal trends and patterns of prevalence of sources in exposed populations.
Seasonal trends of BLLs are well established, with a higher percentage of children with elevated blood
lead levels (EBLs) detected in summer than in winter (CDC 2015). BLL values for urban children are predicted
to be 1-2 µg/dL higher in the summer than winter months (Laidlaw et al., 2005). This has been attributed to the
increase in windowsill and floor dust levels due to opening and closing of windows with lead paint (Hayley et al.,
2004), increase in soil resuspension in the air, longer duration of playing in contaminated soil during the summers
(Laidlaw et al., 2016), as well as increased lead leaching into water as temperatures rise in the summer (Cartier
et al., 2011, Ngueta et al., 2014).
There are correlations in population risks of exposure to different sources as well. Lead based paint and
sources of lead in water are more prevalent in older housing and socio-economically disadvantaged populations.
Minority and low-income communities are more likely to be located near Superfund sites, highways, and airports.
Individuals within these communities more frequently live in housing with deteriorated lead paint and are more
likely to use traditional products and medicines with high lead content.
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Section 2: Current risk management and communication for reduction of lead
exposure in children
Lead from multiple sources and exposure media continues to affect a significant number of children.
Prevention of lead exposure is challenging, mainly because addressing different sources of lead exposure via
multiple pathways requires the involvement and coordination of multiple stakeholders and strategies for risk
management, including risk communication.
To better inform policies and practices for reducing lead exposure and blood lead levels, it is important
to understand the current risk management and communication strategies in place. To inform this discussion,
EDF compiled some of the primary risk management interventions and associated communication materials
currently in place (Table 2.1) to address exposure to lead from paint, water, environmental sources, and
consumer products. We intend for this information to spur discussion, and to identify opportunities and gaps in
risk management and communication.

244

Table 2.1: Current Lead Risk Management and Risk Communication; see attached Fig 7.1
Risk Management

Soil (400 ppm in play area, 1200 ppm in rest) and dust (40 ppm) lead
hazard standards
Lead hazards managed in federally-subsidized housing

Paint

Lead registry for rental properties in a few states

Risk Communication

Renovation, repair and painting of pre-1978 housing and child-occupied
facilities must use lead-safe work practices by certified contractor
Disclosure of Information on lead-based paint (LBP) and LBP hazards
(Lessor / Seller) and provision of "Protect your Family from Lead in Your
Home" booklet (See P1 in Figure 2.2 and Table 2.2)
The Lead-Safe Certified Guide to Renovate Right in addition to notice by
lead certified contractor (P2)
Lead-based Paint Inspection / Hazard Screen / Risk Assessment and
Abatement Reports (P3)
HUD Notice of Evaluation and Hazard Reduction Activities (P4)

Risk Management

Lead action level (90th percentile of samples over 15ppb lead)

Water

Corrosion control
Risk Communication

Lead service line replacement as a last resort
Annual Drinking Water Consumer Confidence Report (CCR) (W1)
Consumer Notice of Lead Tap Water Monitoring Results (W2)
Public Education Materials for Community Water Systems and Non
Transient Non Community Water Systems Exceeding Lead Action Level
(W3)

Consumer
Products

Risk Management

Guidance for recommended maximum levels in food and cosmetics
Risk Communication

Environmental

Risk Management

Blood Lead

Monitoring of food through market basket surveys and total diet study

Standard for lead in jewelry
Warning label on lead acetate hair dyes (C1)
National Ambient Air Quality Standards (NAAQS, 0.15 μg/m3 avg per
quarter) and management of sources to attain them
Standards for specific air pollution sources

Risk Communication

Cleanup requirements for contaminated soil.
Varies based on cleanup requirements.

Risk Management

Monitoring and reporting of blood lead levels

Risk Communication

Blood lead levels above 5 μg/dL trigger education and treatment
Guidelines from Centers for Disease Control and Prevention

See Risk Communication stakeholders (P1-P3, C1, BL1-BL3)
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Lead presents a difficult risk communication challenge in many ways. First, it poses a number of serious
risks and there is no known safe level of exposure. Though we communicate mainly about exposure to children
and its effects on children’s neurodevelopment, lead is known to have an effect at all ages. Studies even suggest
an intergenerational effect, wherein a lead exposed mother transfers lead to the fetus, affecting the child before
it is born.
Second, it is ubiquitous. It is in our food, our water, and our homes and neighborhoods. In older homes
and buildings where both lead paint and lead pipes are likely, the risk is especially significant. This demands
effective communication often to parents and child care providers in ways that empower them to reduce
exposure risks across multiple media. Parents of young children are critical targets for most risk communication
strategies. They make important decisions that impact their children’s risk of exposure from the selection of
homes, schools, neighborhoods, and consumer products to the maintenance of housing, and controls on
behavioral patterns
Third, communities most at risk of lead exposure are often disadvantaged populations: low income
communities, minorities, and immigrants. These communities typically face multiple barriers to living a healthy
and productive life due to limited economic resources, poorer nutrition, more hazardous workplaces etc. Risk
communication strategies often target this population, resulting in competition for attention in a crowded
messaging space. They also often have poor access to health care, a distrust of the healthcare system and
government, and may have language barriers, all of which complicates risk communication. Other risk
communication efforts targeting traditional and cultural practices can be further challenged by efforts within
communities to hold on to their identities while assimilating in a new environment.
Finally, removal of lead from the home is a costly and difficult process. The primary goal is, therefore,
to avoid disturbing the paint and pipes until they can be safely removed or isolated. As such, changing personal
behavior in and around the home becomes an important practice in risk management. Changing personal
behavior is very challenging particularly in the face of multiple invisible sources.
Effective risk communication takes into account these challenges to deliver meaningful information that
empowers individuals to reduce their risk of exposure. It takes into account the content of the information, how
it is delivered, and by whom. When it comes to lead, there is little guidance on the best practices in risk
communication. At the meeting, we will hear about some of the latest research in the behavioral sciences from a
number of experts in the field. The goal of this part of the discussion is to consider how some of the latest
understandings of effective risk communication might inform best practices in lead risk communication
strategies.
Figure 2.1 describes who is communicating to parents regarding lead risks, organized by source, and
who they primarily rely on for information. Table 2.2 describes the mandatory communications established by
the federal government regarding the risks posed by lead. There are also many important voluntary risk
communication strategies, such as songs, stories, etc., delivered through schools and teachers, and case studies
of community based risk communication which encourage dialogue and trust between stakeholders. These are
not covered here.
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Fig 2.1: Risk Management and Risk Communication Stakeholders
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Table 2.2: Description of mandatory communications to public regarding lead
Source of
Communication Mandate Messenger
Message
lead
material
(Who)
(What)
P.1:
Disclosure
40
CFR
•
Seller
•
Lead
Warning
Paint
of Information
745.107
• Landlord Statement
on Lead-based
• Real
• Seller’s / lessor’s
Paint (LBP) and
estate
disclosure of LBP and
LBP Hazards
agent
LBP hazards
(Lessor / Seller)
o Presence (don’t
know)
o Records and reports
• See below for
language
P.1: Protect your
• How lead enters body
family from lead
• Health effects of lead
in your home
• How to protect your
family and get more
information
• In language of
contract
P.2: The LeadSafe Certified
Guide to
Renovate Right
in addition to
notice of general
nature and
locations of the
renovation and
the anticipated
completion date.

40 CFR
745.84

Lead-safe
certified
renovator

• Basic facts about lead
and your health
• How to choose a
contractor
• What tenants, and
parents /guardians of a
child in a child care
facility or school
should consider
• How to prepare for the
job
• What to look for
during and after the
job
• Where to get more
information about lead
• In language of
contract
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Method
(How)
• In person
when lease
or contract
for purchase
is signed
• Renter or
buyer must
sign form

Target
(Who)
• Renter or buyer
of home built
before 1978

When

Why

When
documents are
being signed.
Buyer has 10day
opportunity to
have
inspection or
risk
assessment.

Enable resident
to
Conduct
inspection or
risk assessment
• Take steps to
protect family
from lead

In pre-1978
• Within 60
building:
days before
• Owner and
renovation
resident in
begins
home
• By mail 7
• Owner or
days in
operator of
advance
child-occupied • By posting at
facility
child care
• Parent/guardian facility
of child under 6
years of age
who attends a
child- occupied
facility

Enable resident
to take action to
protect
themselves
during and after
renovation

• Pamphlet
given along
with
disclosure

• In person,
occupant
signs
• If tenant
declines or
unavailable,
renovator
leaves at unit
and selfcertifies
delivery
• If only
common
area, notify
tenants or
post info
signs during
renovation
• Certified
mail 7 days
in advance
allowed

Source of
lead

Communication
material
P.3:Lead-based
Paint Inspection

Mandate
40 CFR
745.227

Method
(How)
Not specified

Target
(Who)
• Building owner
who pays for it

Not specified

P.3: Lead-based
Paint Hazard
Screen
P.3: Lead-based
Paint Risk
Assessment

40 CFR
745.227

P.3: Lead-based
Paint Abatement
Report

40 CFR
745.227

P.4: HUD
Notice of
Evaluation and
Hazard
Reduction
Activities

24 CFR
35.125

Designated • Description of
party
evaluation (but not
(housing
visual assessment)
agency /
• Description of hazard
property
reduction activity
owner)
• In language of
contract or lease

W.1: Annual
Drinking Water
Consumer
Confidence
Report (CCR)

40 CFR
141.153

Communit
y water
systems
(CWS)

40 CFR
745.227

Paint

Water

Messenger
Message
(Who)
(What)
Certified
• Location of leadinspector /
based paint
risk
assessor
Certified
• If lead-based paint
risk
hazards are likely
assessor
present
Certified
• If lead-based paint
risk
hazards are present
assessor
and steps necessary to
them
Certified
• Summary of
supervisor
abatement work
or project
completed
designer
• Results of clearance
testing

Covers all
contaminants. For lead:
• 90th percentile value
of most recent round
of sampling and
number of sampling
sites over lead action
level
• Health effects
language if treatment
technique violation
• See below for
language
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When

Why

Not specified

Enable person to
take action

• Building owner
who pays for it

Not specified

Enable person to
take action

Not specified

• Building owner
who pays for it

Not specified

Identify steps to
eliminate hazard

Not specified

• Building
owner who
pays for it

Not specified

Confirm work
done properly

• Posting in
centrally
located
common
areas
• Distributed
to affected
occupied
dwelling
units
• Mail copy
to all billing
units or
service
connections
• Post on
internet if
CWS serves
more than
100,000
• May be
available on
EPA
website

• Occupant of
federallysubsidized
property
covered by
activity

Within 15 days
of receiving
report

Make occupant
aware of
decision

• Customers
billed for
service
• Anyone
accessing
website of
large CWS

Annual

Allow customers
to make
educated
decisions about
any potential
health risks

Source of
lead

Water

Communication
material
W.1: Consumer
Notice of Lead
Tap Water
Monitoring
Results

W.1: Public
Education
Materials for
Community
Water Systems
(CWS) and NonTransient, NonConsumer Water
Systems
(NTNCWS)
Exceeding Lead
Action Level
(90th Percentile
> 15 plead)

Mandate
40 CFR
141.85(d)

40 CFR
141.85

Messenger
Message
(Who)
(What)
Public
• Results of lead tap
water
water monitoring test
systems
• Maximum
(PWS)
contaminant level
goal and lead action
level for lead and
definition of terms
• Explanation of the
health effects of lead
• List of steps
consumers to take to
reduce exposure
• Contact information
for water utility
Communit • Health effects of lead
y water
• Sources of lead
systems
• Steps consumer can
(CWS)
take to reduce
exposure
• Why there are
elevated levels of lead
in water
• How to get more info
from water system
• In language of
recipient if state
determines necessary
• See below for
language
Nontransient,
non-CWS
(NTNCWS
)

Consumer
Products

C1: Hair dyes
containing lead
acetate

21 CFR
73.2396

Maker of
product

See below for language
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Method
(How)
By mail

Target
(Who)
• Occupants of
residence
where the tap
was tested
even if they
don’t receive
water bills

• Letter and
quarterly
notices in
bill
• By phone or
in-person to
public
health
agencies
• Website if
over 10,000
people.
• Press
release
• 3 additional
means
• Post poster
in public
space or
common
area in each
building
served
• On label

• Bill paying
consumers
• Local public
health agencies
for most at-risk
customers
• Social service
providers
• Schools and
childcare
• Pediatricians
• Media

When

Why

Within 30 of
learning results

Allows person to
take action
based on result

Within 60 days
after end of
monitoring
period and
every six
months
thereafter

Allows person to
take action to
reduce exposure

Within 60 days
and annually
thereafter

• User

Immediate

Identify
precautions to
take

Specific Language Required in Mandatory Communications to Public Regarding Lead
Lead Warning Statement in Home Sales or Rentals
“Every purchaser of any interest in residential real property on which a residential dwelling was built prior to 1978 is notified that such property may present
exposure to lead from lead-based paint that may place young children at risk of developing lead poisoning. Lead poisoning in young children may produce
permanent neurological damage, including learning disabilities, reduced intelligence quotient, behavioral problems, and impaired memory. Lead poisoning also
poses a particular risk to pregnant women. The seller of any interest in residential real property is required to provide the buyer with any information on lead-based
paint hazards from risk assessments or inspections in the seller’s possession and notify the buyer of any known lead-based paint hazards. A risk assessment or
inspection for possible lead-based paint hazards is recommended prior to purchase.”
Lead in Drinking Water Consumer Confidence Report
Always: “Infants and young children are typically more vulnerable to lead in drinking water than the general population. It is possible that lead levels at your home
may be higher than at other homes in the community as a result of materials used in your home’s plumbing. If you are concerned about elevated lead levels in your
home’s water, you may wish to have your water tested and flush your tap for 30 seconds to 2 minutes before using tap water. Additional information is available
from the Safe Drinking Water Hotline (800–426–4791).”
Health Effective Language if Violation of Treatment Technique: “Infants and children who drink water containing lead in excess of the action level could
experience delays in their physical or mental development. Children could show slight deficits in attention span and learning abilities. Adults who drink this water
over many years could develop kidney problems or high blood pressure.”
Quarterly Notice in Water Bill for CWS Exceeding Lead Action Level
“[INSERT NAME OF WATER SYSTEM] found high levels of lead in drinking water in some homes. Lead can cause serious health problems. For more
information please call [INSERT NAME OF WATER SYSTEM] [or visit (INSERT YOUR WEB SITE HERE)]. The message or delivery mechanism can be
modified in consultation with the State; specifically, the State may allow a separate mailing of public education materials to customers if the water system cannot
place the information on water bills.”
Public Education Materials for CWS and NTNCWS Exceeding Lead Action Level
“(i) IMPORTANT INFORMATION ABOUT LEAD IN YOUR DRINKING WATER. [INSERT NAME OF WATER SYSTEM] found elevated levels of lead in
drinking water in some homes/buildings. Lead can cause serious health problems, especially for pregnant women and young children. Please read this
information closely to see what you can do to reduce lead in your drinking water.
(ii) Health effects of lead. Lead can cause serious health problems if too much enters your body from drinking water or other sources. It can cause damage to the
brain and kidneys, and can interfere with the production of red blood cells that carry oxygen to all parts of your body. The greatest risk of lead exposure is to
infants, young children, and pregnant women. Scientists have linked the effects of lead on the brain with lowered IQ in children. Adults with kidney problems
and high blood pressure can be affected by low levels of lead more than healthy adults. Lead is stored in the bones, and it can be released later in life. During
pregnancy, the child receives lead from the mother's bones, which may affect brain development.
(iii) Sources of lead.
(A) Explain what lead is.
(B) Explain possible sources of lead in drinking water and how lead enters drinking water. Include information on home/building plumbing materials and
service lines that may contain lead.
(C) Discuss other important sources of lead exposure in addition to drinking water (e.g., paint).
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(iv) Discuss the steps the consumer can take to reduce their exposure to lead in drinking water.
(A) Encourage running the water to flush out the lead.
(B) Explain concerns with using hot water from the tap and specifically caution against the use of hot water for preparing baby formula.
(C) Explain that boiling water does not reduce lead levels.
(D) Discuss other options consumers can take to reduce exposure to lead in drinking water, such as alternative sources or treatment of water.
(E) Suggest that parents have their child's blood tested for lead.
(v) Explain why there are elevated levels of lead in the system's drinking water (if known) and what the water system is doing to reduce the lead levels in
homes/buildings in this area.
(vi) For more information, call us at [INSERT YOUR NUMBER] [(IF APPLICABLE), or visit our Web site at [INSERT YOUR WEB SITE HERE]]. For more
information on reducing lead exposure around your home/building and the health effects of lead, visit EPA's Web site athttp://www.epa.gov/lead or contact
your health care provider.
Additional Requirements for Community Water Systems:
(vii) Tell consumers how to get their water tested.
(viii) Discuss lead in plumbing components and the difference between low lead and lead free.”
Hair Dyes Containing Lead Acetate
On Label of Container: “CAUTION: Contains lead acetate. For external use only. Keep this product out of children’s reach. Do not use on cut or abraded scalp. If
skin irritation develops, discontinue use. Do not use to color mustaches, eyelashes, eyebrows, or hair on parts of the body other than the scalp. Do not get in eyes.
Follow instructions carefully and wash hands thoroughly after each use.
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Section 3: Potential policy changes/interventions to be considered
1.

Integrated Efforts / Communications
a.
Updated and consistent standards for lead exposures:
1)
Revise soil, dust and water standards to adequately protect children from developing
elevated blood lead levels.
b.
Fix lead hazard disclosure at home sale or rental:
1)
Add presence of LSL and lead in water to notice;
2)
Disclose information earlier in process;
3)
Improve communication of risk; and
4)
Conduct lead inspection prior to sale or rental (option).
c.
Make publicly-available mapping of lead sources/hazards including:
1)
Presence of lead service lines;
2)
Results of lead inspections and risk assessments;
3)
Lead-safe certified housing and childcare;
4)
Dust, paint, soil and water sampling results in homes and community; and
5)
National emissions inventory of lead sources and lead Superfund sites.

2.

Lead-based paint
a.
Fix lead-safe renovation, repair and paint (RRP) rule:
1)
Require dust wipe testing after major renovations including window replacement.
b.
Require building code enforcement of RRP:
1)
Check for lead-safe renovator certificate as part of building permit; and
2)
Conduct post-renovation clearance for major renovations.
c.
Fix HUD lead-safe housing rule:
1)
Update triggers for investigation based on CDC EBL levels; and
2)
Require lead inspection or risk assessment for all Housing Choice Voucher property.
d.
See mapping, standards and disclosure above

3.

Lead in drinking water
a.
Implement National Drinking Water Advisory Council recommendations:
1)
Require corrosion control of all PWSs with LSLs even if they have not triggered lead
action level;
2)
Require ongoing and long-term program for LSL replacement; and
3)
Require point-of-use filtration after all partial LSL replacements and disturbances.
b.
See mapping, standards and disclosure above

4.

Consumer products
a.
Ban lead acetate hair dyes.
b.
Set standards for lead contamination in food based on latest science.
c.
Ban lead in adult jewelry.

5.

Other environmental sources:
a.
Ban lead in aviation gasoline.
b.
Ban lead in wheel weights.
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Appendix A: Contribution of lead based paint to children’s lead exposure
Lead in paint was used in the US until 1978, and is strongly associated with blood lead levels (BLL) in
the population. Several studies have demonstrated a strong association between lead based paint (LBP) related
exposures and blood lead, and interventions targeting lead based paint have demonstrated reduction in BLLs
(NCHH and U Cincinnati. Dept. Environmental Health, 2004).
Prevalence of lead-based paint (LBP) and hazards:
The American Healthy Housing Survey (AHHS), carried out from 2005 to 2006, assessed LBP presence
and hazard in 1,131 homes selected through a three stage cluster sampling method. The study reports that 37.1
million homes (35% of 106 million total housing units) have LBP, 5.7 million (34%) of 16.8 million homes with
children under the age of 6 have LBP (HUD, 2011).
Lead based paint poses a risk to children through ingestion of paint chips, dust on the floor and
windowsills, as well as soil. Homes with levels above set standards for paint, dust and soil are considered to have
LBP hazards. In the American Healthy Homes Survey, 23.2 million homes (22%) had any LBP hazards of which
approximately 3.7 million homes had children <6 years of age. Fourteen percent of all homes (15.3 million) had
significantly deteriorated LBP, 13% had elevated dust lead hazards (13.7 million) and 4% had soil lead hazards
(3.8 million). Poorer households had significantly more LBP (40%) than more affluent households (32.3%).
Twenty percent of 5.8 million households (1.1 million ) earning less than $30,000 per year with children under
age 6 had LBP hazards. The percentage of minorities living in housing with higher prevalence of LBP include:
African-American (45.3%) and other race (49.3%) households compared to white households (31.6%). Overall,
households making <$30,000 were significantly more likely to have LBP hazards (29%) than more households
making >30,000 (18%) and African-American households were more likely (28%) to have LBP hazards than
white households (20%).
Concentration of lead in dust (floor and windows) and soil:
Mean paint lead levels (mg/cm2) were 5.04, 5.77, and 7.03 for interior, common, and exterior areas,
respectively. Mean dust lead levels (μg/ft2) were 3.56 (2.45-4.68) and 156 (108-203) for floors and windowsills
respectively. Thirteen percent of houses had lead floor dust levels ≥ 5 μg/ft2.
Table 2.1: Mean Floor and Windowsill Dust Lead Loadings (μg/ft2) by Various Housing Characteristics

(HUD 2011)
An estimated 13.9% of all units where the maximum interior paint lead level was 4.0 mg/cm2 or greater
had a floor lead loading of 100 μg/ft2 or greater. The presence of soil lead hazards was also associated with
higher levels of lead in interior dust. While 20.6% of homes with soil lead hazards had interior dust hazards,
only 4% of those without soil hazards did.
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Table 2.2: Mean Soil and Mean Bare Soil Lead Concentrations (ppm) by Various Housing Characteristics

(HUD 2011)
Association of lead dust and soil with blood lead
Several studies document the relationship between floor dust levels and blood lead levels in children below
6 years of age. The most recent and relevant study is the NHANES analysis of floor dust and blood lead levels in
the NHANES 1999-2004 populations, the results of which are shown in Table 2.2 and Figure 2.1. The study
accounted for age of the child, smoking, renovation, housing and flooring type, ethnicity and country of birth, but
not for other sources of lead exposure such as, water and soil, which could be potential confounders/ correlated
contributors to blood lead in these children. The study reported that when floor dust lead levels were 6 μg/ft2,
16.5% of the population studied had BLL ≥ 5 μg/dL and the geometric mean blood lead level was 3.4 μg/dL
(Dixon et al., 2009). For perspective, 13%, 8.6% and 3.9% of households in the AHHS had floor dust levels above
5, 10 and 40 μg/ft2, respectively (HUD, 2011).
Fig 2.1: Predicted geometric mean of blood lead (GM PbB. μg/dL) based on floor Lead dust (PbD) (μg/ft2) by
data set.
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Table 2.3: Estimated LeadB for children living in pre-1978 housing by floor LeadB, NHANES 1999–2004.

An evaluation of the HUD interventions showed that strategies to reduce lead in dust resulted in reduction
in blood lead levels by 37%. It also demonstrated that exterior paint interventions had a significant impact on
blood lead levels post intervention, suggesting an important role for soil as a route of exposure (NCHH and U
Cincinnati. Dept. Environmental Health, 2004).
To the best of our knowledge there is no nationally representative study that has explored the relationship
between soil lead exposure and blood lead. Regional ecological studies have documented an association between
blood lead and soil lead levels. However, most of these studies do not account for other sources of lead. A study
conducted in 2000-2005 of 55,551 children living in metropolitan New Orleans (280 census tracts) indicated a
nonlinear association between soil and blood lead (Zahran, Mielke, Weiler, & Gonzales, 2011). A recent study
comparing soil and blood lead levels 10 years after Hurricane Katrina found that the soil lead median decreased
from 280 mg/kg to 132 mg/kg, along with a concomitant decrease in median blood lead from 5 μg/dL to 1.8
μg/dL, respectively. The percent pre-1940 housing did not change significantly during this period (Mielke,
Gonzales, Powell, & Jr., 2016).
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Appendix B: Contribution of lead in water to children’s lead exposure.
Sources of lead in water
Lead is present in plumbing infrastructure including lead service lines (LSLs), goose necks, lead solder,
and brass fittings used in faucets and drinking water fountains. LSLs were installed in most houses built in the
1920s after which the use declined. Some cities, notably Chicago, continued to install LSLs until 1986 when they
were banned. Until 1986, brass fixtures and fittings could contain more than 8% lead, and solder made of more
than 0.2% lead (most contained 40-50% lead). In 2014, lead levels in brass fixtures and fittings had to be less
than 0.25%.
LSLs have been identified as the main source of lead at the tap. For homes with LSLs, lines were found
to contribute 50 to 75% of the total lead mass in household tap water; premise plumbing was found to
contribute an additional 20 to 35% (likely due to ‘seeding’ from LSLs); and, faucets were found to contribute 1
to 3% (Sandvig et al., 2008). The brass fittings and plumbing components have been implicated as the sources
of lead in water at schools and large buildings, such as hospitals and universities, where LSLs are rarely present.
Solder used to join various plumbing elements is known to be an occasional source of lead that can result in
extremely high water concentrations.

Prevalence of lead sources contributing to lead in water is indirect and poorly measured/understood
A recent national survey of community water systems suggests that the number of LSLs in the country
could range from 5.5 to 7.1 million, and may provide water to as many as 22 million people. However, the actual
number of LSLs remains uncertain. These figures are based on reported estimates of presence of LSLs from
surveys of community water systems. Survey participation rate varied from 7-48% in different regions (Cornwell
et al., 2016).
Using US Census Bureau data, it has been estimated that the 81 million U.S. housing units (77% of total
U.S. housing units), constructed prior to the federal ban of lead pipe and lead solder in 1986, likely contain lead
solder joints and brass plumbing components (Triantafyllidou et al., 2012). This would suggest a much larger
population at risk of exposure.
The relative contribution of drinking water to total lead exposure is frequently cited as 10-20%. To the
best of EDF’s understanding, this estimate comes from an EPA study carried out in 1986, before the enactment
of the Lead and Copper Rule (Brown et al., 2011; US EPA, 1986).
Concentration of lead in water (soluble/particulate)
To the best of our knowledge, there are no national estimates of the mean or median levels of lead in water
and even less information on the variation of lead in water. Within the Safe Drinking Water Information System
(SDWIS), the 90th percentile lead levels in different water utilities across the country range from non-detects to
6000 ug/L (EDF analysis of the SDWIS data). An analysis of the SDWIS data for 2011 indicated that most of the
utilities in violation of the Lead and Copper Rule were small and very small water utilities, suggesting that those
communities served may be most at risk (Rubin, 2013).
Lead in water occurs in several forms: dissolved ions, inorganic and organic complexes, colloidal matter
and particulate lead (with lead content of the particulates varying from 3%-100%). Most often lead in water is
characterized as dissolved lead or particulate lead. Dissolved lead contains lead complexes, colloids and ions of
lead in water that leaches or dissolves from the lead in pipes and plumbing. Particulate lead is defined as particles
that do not pass through a 0.45 µm pore filter. These particles can be a result of crumbling solder, or the
detachment of lead scales or rust from the plumbing or pipes. Water samples with lead particulates have been
shown to be as high as 10,500 µg/L (Triantafyllidou et al., 2007), and in one study were present in 43% of 342
taps equipped with an aerator (Deshommes et al., 2012).
The amount of lead dissolved in water is determined by the amount of time the water remains in contact
with the lead plumbing, the temperature, pH, alkalinity, and other water chemistry parameters. Junctions of copper
and lead pipes are also susceptible to galvanic corrosion, and can increase the amount of lead in water. It is a
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multifactorial and modifiable process. Corrosion control aims to keep levels of dissolved lead in drinking water
low.
The factors leading to increases in the particulate component of water are less well understood. Studies
have demonstrated that the flowrate of water in the pipes can have a direct impact on the lead levels detected.
Low flow rates capture lower levels of lead (mainly soluble lead) and higher flow rates detect higher lead levels
in the same pipe loops (Clark et al., 2014; Cartier et al., 2012, 2011). This has implications for testing lead in
water, and for managing risk of exposure through flushing practices. One study of 19 houses with partial lead
service line replacements showed that the indoor flushing practice of opening all faucets may provide additional
lead reduction. This was reflected in the lower percentage of results above the action level (2 versus 21%, high
flow flushing versus low flow) and greater percentage of results below the detection limit (83 versus 60%, high
flow flushing versus low flow) (Brown et al., 2015).
Disturbance of the lead service line can also affect particulate lead in water. In a study of repeated sampling
of LSLs in 35 homes in Chicago, there was a high degree of variability in sequential sample results, some of
which was attributed to the particulate component as reflected in spikes of lead concentrations. The majority of
high lead results occurred at sites with a documented physical disturbance of the LSL. In this study, LSL
disturbance was defined as a meter installation or replacement, auto meter reader installation, service line leak
repair, external service shut-off valve repair or replacement, or significant street excavation directly in front of
the home. These reports of disturbance were confirmed though Chicago Dept. of Water Management records. Of
the disturbed sites, 84% had >3 results above 15 µg/L as compared to 13% with no known disturbance (Del Toral
et al., 2013). Other studies have also documented the increased particulate release with disturbance (Hulsman
1990; Cantor 2006); however, a response relationship between differing magnitudes of disturbance (for example,
truck traffic versus water pipe maintenance work) and particulate matter remains unclear.
Lead in water and blood lead association:
A recent cross-sectional study of 306 children, aged 1 to 5 years, living in Montreal, and currently drinking
tap water from house, showed that children’s blood lead were associated with low levels of lead in drinking water
(mean lead in water of 1.91 µg/L collected after 30 minutes of stagnation). The researchers accounted for age of
housing, lead paint and house dust.The odds ratio between elevated blood lead levels (defined as ≥ 1.78 μg/dL)
and drinking water levels of lead > 3.3 µg/L was 4.7 (95% CI: 2.1-10.2) (Ngueta et al., 2014). They also estimated
that an increase of 1 μg/L in water lead resulted in an increase of 35% of blood lead after 150 days of exposure,
and that a cumulative intake of ≥ 0.72 μg lead/kg body weight from household water—which could be achieved
after daily consumption of 21 mL of water with a lead concentration ≥ 0.23 μg/L for 150 days—was associated
with an increase in blood lead of at least 19% (Ngueta et al., 2016).
Another Canadian study (n = 643) carried out in Hamilton, Ontario from 2008 to 2009, where the drinking
water concentrations were on average below 10 μg/L, found that drinking water and household dust were
significant predictors of children's blood lead levels (Richardson et al., 2011). Studies carried out by Lanphear et
al., suggest that water lead levels, accounting for paint and soil lead exposures, are independent sources of lead
exposure in children (Lanphear et al., 1998, Lanphear et al., 2002).
The CDC reviewed the relationship between elevated BLLs in children and the presence of a LSL over a
period of different water disinfection practices in Washington, D.C. from 1998 to 2006. The study reported that
the presence of a LSL was associated with higher BLLs in 9,860 children even when water lead levels were under
the EPA standard of 15 ppb, after accounting for age of housing [OR of the presence of LSL when BLL ≥5 µg/dl:
1.4 (1.1, 1.9)]. Younger children (<16 months old) were affected more [OR of the presence of LSL when BLL
≥10 µg/dl: 3.7 (2.2, 6.2) vs OR of 1.5 (1.3, 1.8) when age >16 months] (Brown et al., 2011).
Particulate lead in water from the detachment of solder or lead scales has resulted in extremely high water
concentrations and cases of lead poisoning. For example, in 2006, public health officials in Durham, North
Carolina linked a child’s lead poisoning to drinking water containing more than 800 ppb lead in his tap water due
to corroded solder; no other lead exposure sources were found (Renner, 2009).
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Despite the risk of lead exposure from lead in water, routine water testing for lead during environmental
investigation in response to cases of elevated blood lead levels is uncommon. For example, in 2009, of the 35
CDC-funded childhood lead poisoning prevention programs, only 15 reported that they routinely tested water
when children had EBLs (Brown et al., 2012). As a result, it is difficult to assess the contribution of lead in water
to lead burden in children.
Limitations of the data to determine population risk of lead exposure from water
It is important to note that there are several limitations of using the SDWIS data to determine the
distribution of lead in water in the nation and the risk of lead exposure to populations. The SDWIS data reflects
the 90th percentile of lead levels in water tested. This does not give us information on the average lead level in the
system, the spread of the distribution lead in water in the system or the rate of spikes in lead levels. Further, each
large utility is required to test at least a hundred houses per cycle, which can be as long as once in 3 years, even
in very large systems.
Given that the sample does not reflect the distribution of lead sources in the system, it cannot be used to
determine the population’s exposure to lead in water. Further, the sampling of water only tests the first liter of
water sampled after 6 hours of stagnation. This would only capture lead sources in the house plumbing in contact
with the first liter of water, such as brass fittings containing lead. The distribution of brass fittings do not correlate
with the distribution of LSLs nationwide. Therefore, given that studies suggest that the presence of LSL contribute
a major portion to the total lead in water, this testing practice is a poor measure of lead exposure from water.
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Appendix C: Contribution of consumer products to children’s lead exposure
A diverse selection of products have been reported to contain lead. These include the following:
traditional folk remedies, toys, and other products with painted surfaces, including paint on plastic, fabric, or
metal, key chains, cheap beads and artificial pearls, and metal jewelry for children.
Jewelry
In 2010, Cox and Green assessed over 1500 pieces of jewelry sampled from 42 major retailers in
California over a one year period, and found about 4% of the jewelry did not comply with California lead
standards. Twenty six retailers were in violation (Cox & Green, 2010). Effective August 2011, the current
federal limit for the amount of total lead allowed in most new products for children 12 and younger is 90 ppm
(parts per million). Lead in adult jewelry remains unregulated.
Hair Dye
Some hair dyes (repeat use 2 times per week) contain lead acetate. A 1991 review found that use of hair
dye containing lead acetate can result in exposure to 600 µg of lead/use and 30.7 µg/day dermal absorption of
lead. A 1997 study showed lead transferred to hands, objects and other surfaces (up to 436 µg/ft2), following
controlled applications. The study found as much as 689 µg of lead/use on the hands and 26 to 79 µg of lead
remaining even after washing (Mielke et al., 1997).
Folk/ethnic remedies and cultural products
Over the last decade, there have been several reports of adult poisoning from ayurvedic (Indian
traditional) medicine, some of which (Bhasmas or Rasa) are prepared with high concentrations of several heavy
metals, including lead. In 2012, there were 2 cases of children poisoned in US.
Greta and Azarcon (also known as Alarcon, Coral, Luiga, Maria Luisa, or Rueda) are Hispanic
traditional medicines taken for an upset stomach (empacho), constipation, diarrhea, and vomiting. They are also
used on teething babies. Greta and Azarcon are both fine orange powders with lead content as high as 90%. Babaw-san is a Chinese herbal remedy that contains lead. It is used to treat colic pain or to pacify young children
(CDC websites available in references).
References:
CDC (2004). Lead Poisoning Associated with Ayurvedic Medications --- Five States, 2000--2003. MMWR, 53(26); 582-584
CDC (2012). Lead Poisoning in Pregnant Women Who Used Ayurvedic Medications from India — New York City, 2011–2012.
MMWR, 61(33); 641-646
CDC (2013). Folk Medicine. https://www.cdc.gov/nceh/lead/tips/folkmedicine.htm.
Cox, C., & Green, M. (2010). Reduction in the Prevalence of Lead-Containing Jewelry in California Following Litigation and
Legislation, Environmental Science and Technology, 44(16); 6042–6045.
Mielke, H. W., Taylor, M. D., Gonzales, C. R., Smith, M. K., Daniels, P. V. and Buckner, A. V., (1997). Lead-based hair coloring
products: Too hazardous for household use. Journal of the American Pharmaceutical Association, 37(1); 85-89.

261
263

Appendix D: Contribution of environmental lead sources to children’s lead
exposure
Lead in air from aviation fuel
Aviation gasoline used by smaller, piston-engine planes is the largest source of lead emissions in the US,
emitting about 571 tons of lead/year. The second largest source is industrial processes, which emit 248 tons of
lead/year. In 2010, the national median value of ambient air lead was 0.03 μg/m3. Studies have reported ambient
lead levels 4-25 times background levels near airports, with one study documenting mean quarterly average air
lead levels in Santa Monica of 0.10 μg/m3 (Kessler, 2013).
Emissions from piston-engine aircraft operating on leaded fuel are estimated to occur at approximately
20,000 airports across the US (US EPA, 2013). Many of the more active airports are located in highly populated
metropolitan regions. In 2010, EPA identified 16 US regions that failed to meet Clean Air Act standards for
airborne lead; all except one either contained or were near airports where leaded aviation gas is used.
A little less than half of lead emissions from piston-engine aircraft linger near airports with the
remainder dispersing far and wide during flight. The population at risk is estimated to be 16 million Americans
who live close to one of 22,000 airports where leaded aviation gas is routinely used. Three million children go
to schools near these airports. A 2011 Duke University study found that children living within 500 meters of
airports had blood lead levels averaging 4.4% higher than children living more than 2,000 meters away
(Miranda et al,. 2011).
Wheel weights:
Loss of lead wheel weights containing on the road contribute soil contamination. An estimated 4.4
million pounds of lead/year is released into the environment through wheel weights. Over a period of time, 50%
of wheel weights are abraded into particles, contributing to soil/dust loadings especially in high traffic areas. It
is estimated that 7.5 kg/km per year are deposited to soil. This deposited lead in soil can either be suspended by
traffic or travel via run off or tracked into homes and buildings on shoes (Root, 2000; Aucott et al,. 2012).
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Lead remediation infrastructure investments will put people to work and protect the health of
millions of children.
Infrastructure investments to eliminate lead-based paint hazards in high-risk homes and replace
lead service lines will have multiple benefits: they will mitigate the high personal and social costs of
lead poisoning, and—if properly designed—they will offer a means of employment and the
possibility of financial stability for tens of thousands of low-income families. These investments
have a multiplier effect across the economy: every dollar invested in infrastructure employment
creates $1.75 in related economic activity.(3)
There is an enormous amount of lead remediation work to be done to address the scope of the lead
hazards that remain in the homes of millions of Americans. The U.S. Department of Housing and
Urban Development estimates that 37 million U.S. housing units contain lead-based paint and that
of these, 23 million are considered to have significant lead hazards associated with dust, chips and
contaminated soil from deteriorated lead paint. In addition, the public health disaster in Flint,
Michigan illustrates the potential for lead exposures to occur from lead pipes that connect a water
main to individual or multiple-family housing units. Lead service lines are the leading source of lead
contamination in residential water.(4)
A 2016 survey by the American Water Works Association (AWWA) reported that about 293 million
Americans receive residential water from Community Water Systems; of these, between 15 and 22
million people (7%) receive their water through either a full or partial lead service line. AWWA
estimates that there are 6.1 million lead service lines in operation in the U.S. today.(5) Tens of
thousands of jobs are needed to do the work of lead paint remediation and lead pipe replacement.
Large-scale infrastructure investments to remediate or abate lead paint hazards in housing and
replace lead service lines will produce a sharp reduction in the social costs of childhood lead
1
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poisoning. Gould estimates that the long-term savings to society of preventing lead exposures in
one million housing units for children ages 6 and under (not including savings associated with lead
pipe replacement) are $11–$53 billion for health care services, $30–$146 million for special
education, $267 million for services associated with attention deficit–hyperactivity disorder, and
$1.7 billion in direct costs associated with criminal activity, as well as $25–$35 billion additional tax
revenues realized from $165–$233 billion in improved lifetime earnings achieved among this cohort
as a consequence of greater employment potential.(6)
Put another way, for every dollar invested in lead hazard remediation, between $17–$221 is
returned in the form of health care benefits, increased IQ, higher lifetime earnings, tax revenue,
reduced spending on special education and ADHD services, and reduced criminal activity. This
return is striking when compared to the benefits of vaccination against the most common childhood
diseases, which saves between $5.30 and $16.50 in costs for every dollar spent on immunizations. (7)
Lead poisoning and economic stress go hand-in-hand
Income inequality has increased in many industrialized countries, but it is especially pronounced in
the United States. In the first three decades after World War II, real compensation (wages and
benefits) moved roughly in tandem across all sectors of the American economy. Since 1979,
however, the U.S. has experienced a striking increase in income inequality (Figure 1). During this
period, over 15% of national aggregate income shifted from the bottom 90% of the income
distribution to the top 10%.8
As a consequence of income insecurity and other factors, 44% of U.S. children under age 18 now
live in low-income households, defined as 200% of the federal poverty threshold; one in five
children (20%) live at or below the federal poverty threshold.(9) While about 30% of white and Asian
children live in low-income families, about twice that percentage (63%) of Black, American Indian
and Hispanic children live in low-income families.
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Figure 1. Real family income between 1946 and 2015 as a percentage of the 1973 level.(10)

In invisible ways, the profound effects of childhood lead poisoning compound the stress
experienced by low-income families and the communities in which they live. Of the 28 million
children six years of age or younger living in the U.S., the 2003-2006 NHANES study reported that
about 6.9 million (25%) had lead in their blood at levels that would be expected to cause persistent
cognitive damage (between 2 and 10 μg/dL blood).(11)(12)(13)(14)
NHANES reported that children living in low-income households were disproportionately more
likely to have higher-than-average lead exposures. This effect was intensified among Hispanic and
African American children.(15) In 2012, the Centers for Disease Control concluded that there is no
safe blood lead level in a child’s body at which there is no harm. The CDC subsequently established
a new blood lead reference level of 5 μg/dL.
Lead poisoning causes learning disabilities, attention deficit disorder, speech development
problems and reduced IQ, all of which contribute to a cycle of poor school performance, higher
school dropout rates and decreased lifetime earnings. The long-term cognitive effects of lead
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poisoning present enormous costs to society and pose a formidable barrier to escaping poverty for
millions of American families.
Creating high-quality jobs and hiring locally will benefit the families whose children are the most
affected by lead poisoning.
By hiring from low-income, minority communities, infrastructure investments can also provide skills
training, work experience and the possibility of economic stability for tens of thousands of
American families whose children have been disproportionately affected by lead’s toxic legacy. Lead
remediation infrastructure jobs can provide entry and mid-level positions to many of the more than
630,000 individuals returning home from incarceration each year. By providing unemployed,
underemployed and low-income residents with stable employment, these investments can help
restore the health of communities and create long-term pathways out of poverty. This reduces
recidivism and the need for continuing reliance on direct government financial support.
These jobs offer the greatest promise for low-income families if they include apprenticeship
training, living wages, safe working conditions, opportunities for advancement, and family-friendly
benefits. These so-called “high-road” jobs differ from “low-road” jobs, which typically include little
to no training, poor wages and benefits, and hazardous working conditions. The costs of high-road
employment are steeper for employers, but the costs of low-road employment don’t just disappear:
they show up as turbulence in the job market, high turnover, untrained workers, economic stress
for families, higher job injury and fatality rates, and greater costs to publicly funded programs such
as Medicaid, taxpayer-funded vocational schools, payments for uncompensated medical care and
indigent senior support, and long-term disability payments.
Public policies, regulation and incentive programs will be needed to support high-road employment
in the construction and home renovation industries, where lead abatement and lead pipe
replacement work will take place.
Effective employment policies can save workers lives, lift families out of poverty, and support
American companies that invest in the safety and economic security of their employees.
The U.S. construction industry employs about 8% of the national workforce (more than 11 million
workers), yet it accounts for more than 20% of all traumatic on-the-job fatalities—more than in any
other industry.(16) In 2014, just under 1,000 construction workers died on the job in the U.S., out of
4,800 total on-the-job traumatic fatalities, according to the Bureau of Labor Statistics.(17) For every
construction worker fatality, there are about 100 on-the-job injuries in construction that require
time away from work.(18)
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But these nationwide numbers obscure large differences in fatality rates among states, and they
obscure the policy decisions that play a large role in determining those differences. During the
period 2012 to 2014, for example, the Texas and California construction industries employed about
the same number of workers (616,000 in TX and 634,000 in CA), but nearly twice as many
construction workers died on the job in Texas (326) as in California (166) (Figure 2).(19)
Figure 2. Voluntary benefits, apprenticeship training, and construction industry fatality rates,
2012.20

These differences reflect public policies and laws in each state that protect—or fail to protect—the
safety and health of workers in the construction industry. The most successful policies are worth
replicating at the national level as the nation considers investing in large-scale infrastructure
projects.
In the area of training, for example, in 2012, Texas invested $54 million in construction
apprenticeship programs, compared to $300 million in California, for a workforce of comparable
size.(21) There is considerable evidence demonstrating that effective training contributes to a lower
risk of injury or death on the job. More broadly, California’s project labor agreements, higher rates
of unionization and long-standing Interagency Labor Enforcement Task Force (made up of nine state
19

US Bureau of Labor Statistics, Injuries, Illnesses and Fatalities, State Occupational Injuries, Illnesses and
Fatalities, Census of Fatal Occupational Injuries, California and Texas, 2012 to 2014. [Available:
http://www.bls.gov/iif/state_archive.htm#TX]. (Accessed Feb 9, 2017).
20
Jones B, Philip P, Zabin C (July 2016). The Link Between Good Jobs and a Low Carbon Future: Evidence from
California’s Renewables Portfolio Standard, 2002—2015. Donald Vial Center On Employment In The Green
Economy, Center for Labor Research and Education, University of California, Berkeley. (p. 18).
21
Jones B, et al. op cit. (p. 18).

5

267

agencies that enforce worker safety and labor laws) help prevent the kinds of problems that are
occurring in the Texas construction industry.
The high rate of construction worker fatalities in Texas is one outcome of a more generalized “lowroad” construction employment strategy in that state, where many contractors underpay workers,
deny health and pension benefits, and make under-the-table cash payments. While low-road
employers also operate in certain sectors of the California construction industry, the scale of lowroad employment in Texas is striking. A 2015 study of the Texas construction industry, for example,
estimated $7 billion in unreported wages annually and found that 50% of construction workers
reported being denied overtime pay for overtime work. 70% reported receiving no health benefits,
pension, or other benefits.(22)
Conversely, California has demonstrated that public policies can steer entire industry sectors
toward high-road employment, with multiple benefits for workers, their families, taxpayers, the
economy, and the industry itself. Between 2000 and 2014, California’s renewable energy sector
created 10,200 construction jobs during the expansion of the state’s solar-based, utility-scale
electrical generating facilities. As a consequence of public policy decisions, these jobs pay $78,000
on average per year and offer full health and pension benefits. Another 1,600 jobs were created in
response to new business activities associated with these projects.
These newly created construction, maintenance, and business-related jobs boosted consumer
spending, which in turn created more than 3,700 additional jobs across the economy. In total, more
than 15,000 new jobs were created by the renewable energy construction sector in California
during this period.(23)
In addition to protecting the safety and economic security of construction workers, California has
funded its Labor Enforcement Task Force in part because the state loses between $8 and $28 billion
in tax revenues from businesses operating off the books and shielding themselves from income,
insurance, and sales taxes.24 This increases the burden on taxpayers to provide public services, and
it makes it difficult for law-abiding businesses to compete against those that have gained an unfair
advantage by evading employment responsibilities.
Public policies to support high-road employment should be considered in creating the jobs that will
be needed to remediate lead hazards and remove lead pipes.
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A ‘Severe Violator’ of OSHA Regulations
Retains State License, Two Workers
Killed.(25)
As described by the Boston Globe, the
Atlantic Drain Company was designated a
“severe violator” by federal OSHA, but it
continued to operate as a contractor in the
City of Boston. According to OSHA, Atlantic
Drain was one of only 12 “severe violators”
of workplace safety in the Commonwealth
of Massachusetts. This classification is
reserved for “recalcitrant employers that
endanger workers by committing willful,
repeat, or failure-to-abate violations,”
according to OSHA.

In November 2016, two employees of the
Boston-based Atlantic Drain Company, Kevin
Mattocks and Robert Higgins, were working
inside a 12’ deep, 20’ long trench on
Dartmouth Street.
Kevin Mattocks was 53 and had worked for
18 years at Atlantic Drain and held down
two other jobs that he relied on to support
his three daughters. Robert Higgins was 47
and had recently started working for Atlantic
after having been laid off from his 12-year
job as a machine operator at a Boston
chemical plant.

OSHA had cited Atlantic Drain for three
different trench safety violations before this
incident, the most telling being a citation in
2012 where “an employee was exposed to
cave-in hazards while working in a 9-footdeep trench that had straight-cut walls with
no cave-in protection.” OSHA termed the
violation “willful” or deliberate. It was one of
four violations that year that led to $72,000
in fines.

For reasons that are still unclear, the water
main broke open while Mattocks and
Higgins and two other workers were inside
the trench.
The break created a powerful eruption of
water into the trench that caused dirt and
gravel to cascade off the sides to the
bottom, where it may have buried the men’s
boots and lower legs, preventing them from
escaping. The two other workers were able
to scramble out of the trench before the
mud and gravel came down.

Atlantic Drain not only accumulated about
$100,000 in OSHA fines over the past few
years, but it also had avoided paying them, a
practice that is not unusual.
Despite the history of willful OSHA violations
and unpaid fines, all of which were publicly
reported on OSHA’s website, the City of
Boston continued to issue permits to the
company to conduct trench work
throughout the city, and the company’s
owner continued to hold a construction
supervisor license issued by the
Commonwealth of Massachusetts.

Kevin and Robert disappeared under 12’ of
water almost instantly, according to coworkers, who tried to rescue them as the
water filled the trench and spilled over the
top onto the street. When they finally were
able to shut the line down, it took Boston
firefighters hours working on their hands
and knees to recover their bodies.
25
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Purchasing materials from American manufacturers will further support families and
communities.
Community health is further improved when infrastructure investments encourage or require that
products be purchased from domestic manufacturers whenever possible, and that those products
are manufactured using safer materials and chemicals. This has its own multiplier effect, because
American manufacturing jobs tend to come with decent wages and benefits: manufacturing
workers earn just over $26 an hour, for example, and 92% have access to employer-sponsored
health care plans, compared to 79% of U.S. workers overall.(26)
The great majority of the 252,000 manufacturing companies in the U.S. employ fewer than 20
workers; only 3,700 (1.5%) employ more than 500 employees.(27) All of these companies—along
with their employees and communities—would benefit from the production increases that would
occur if domestic purchasing is included as part of infrastructure investments to remediate
household lead hazards and replace lead service lines.
Policy Recommendations
Create high-road jobs.


Congress should enact infrastructure policies that support the creation of high-road jobs,
with apprenticeship training, family-friendly wages and benefits, provisions to ensure onthe-job safety, and opportunities for advancement. This should include language requiring
that contractors pay wages at the rates prevailing in the communities where they work,
consistent with the Davis–Bacon Act of 1931. [C; First 100 Days]



These policies should include provisions to encourage participation by contractors who have
demonstrated a commitment to high-road employment and effective worker safety and
health programs. Contractors who have repeatedly violated OSHA or other Department of
Labor (DOL) regulatory requirements should be prohibited from participating. [C; First 100
Days]

Support a range of training opportunities.


Skills Training: Congress should provide funding to support training in the building and
construction trades that support basic lead hazard abatement and lead service line
replacement work. While it is relatively straightforward to provide training to tradespersons
on working safely around lead, many localities lack plumbers and carpenters with the skills
necessary to perform the underlying tasks that are part of lead abatement work. Funding
should be provided to trade union apprenticeship programs, vocational schools, and
community colleges, including those in small and mid-size cities, to carry out this training.

26
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Apprenticeship programs, in addition to skills training, are particularly important in
overcoming the unique employment barriers faced by reentry individuals. [C; First Term]


Professional training: Congress should provide funding to support training for lead
professionals, such as lead hazard risk assessors, planners, supervisors, trainers and others.
The Department of Labor training programs, including those in individual states, should
coordinate with EPA and its delegated states to ensure a sufficient supply of lead hazard
professionals. [B; First 100 Days]



Basic training: Congress should provide funding to support low-to no cost training in lead
safe work practices, as required under EPA’s Renovation, Repair, and Painting (RRP) rule,
and it should amend Title X to eliminate the requirement that EPA set licensure and
certification fees to cover the cost of administering these programs. Under the current
requirement, small contractors and individuals often find the cost of licensure or
certification to be a barrier to entry; these trainees should be exempted from the fees set
by EPA. EPA should use its grant guidelines to encourage delegated state programs to
likewise reduce or eliminate certification and licensure fees for trainees. [C; First 100 Days]

Support local hiring.


HUD should ensure compliance with Section 3 requirements for low-income employment
opportunities in the lead grants it funds, and Congress should expand requirements to
ensure opportunities for minority and female hiring in future lead grant funding awards.
Technical support, increased allocation of funds to training, and additional monitoring is
needed. [B; First 100 Days]

Support American manufacturers.


Congress should require HUD and EPA to develop and enforce purchasing specifications for
products that are permissible for use by contractors who perform lead service line
replacements and who conduct lead hazard reduction work. The specifications should favor
domestically manufactured products to the greatest extent practical and should include
provisions to support the manufacture of products that are safer for workers and residents.
(B, First 100 Days)

Support state monitoring and enforcement.


Congress should appropriate funds for use by HHS, EPA, and HUD to provide expanded
training and hiring for state and local government staff to implement lead elimination plans
and conduct public health data analysis, code enforcement, program management,
interagency program coordination and other functions. [C; First Term]

* * * * * * *
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Rebecca	
  
David
Robin
Ben
Duane
Phil
Fern	
  
Bruce
Chet

Kim
Klemick
Klevs
Kofi
Kruse
Landrigan
Lane
Lanphear	
  
Laris
Lear
Lee
Lee
Lee
Lenhart
Levin	
  
Levy
Levy,	
  MD,	
  FAAP
Lewis
Liv
Lombardozzi
Lopez
Lovell
Lowry
Lufkin
Lurie,	
  MD
Lynch
Lyons
Mabson
Manion
Mankikar
Martinez

Mark	
  T.
Heather
Mardi
Kofi	
  Berko
Julie
Philip
Olivia
Bruce	
  
Zach
Albert
Charles
Sang
Steve
Amber
Ronnie
Eliza	
  
Dan	
  
Sarah	
  Cole
C.
Brian
Saul	
  
Samantha
Jennifer
Catherine
Nicole
Megan
Carolyn
Michelle
Teresa
Deepa
Mary

Matteliano
Maughan
McAllister
McCormack
McCormick
McCurdy
McFadden
McGillicuddy
McGinty
McGuire
McKnight

Cara
Janet
Kathleen
Megan
Linsday
Leyla
Roger
Mary
Meghan
Terry
Michael	
  

Mayors	
  Innovation	
  Project
Conservation	
  Law	
  Foundation
Green	
  and	
  Healthy	
  Homes	
  Initiative
National	
  Center	
  for	
  Healthy	
  Housing
Office	
  of	
  the	
  Attorney	
  General
NAACP
Maryland	
  Department	
  of	
  the	
  Environment
Heinz	
  Endowments
DC	
  Department	
  of	
  Health
Brookings	
  Institute
Inform	
  The	
  People	
  Inc.	
  /Memphis	
  &	
  Shelby	
  County	
  
Lead	
  Safe	
  Collaborative
DC	
  WATER
US	
  EPA
EPA	
  (Region	
  5)
HUD
National	
  Center	
  for	
  Healthy	
  Housing
Icahn	
  School	
  of	
  Medicine	
  at	
  Mount	
  Sinai
Omaha	
  Healthy	
  Kids	
  Alliance
Simon	
  Fraser	
  University
AAP
International	
  Bottled	
  Water	
  Association
EPA	
  	
  
LIFT
Seattle	
  Government
The	
  Pew	
  Charitable	
  Trusts,	
  Health	
  Impact	
  Project
Harvard	
  School	
  of	
  Public	
  Health
BlueGreen	
  Alliance
The	
  Child	
  and	
  Teen	
  Wellness	
  Center
Loyola	
  University	
  Chicago	
  School	
  of	
  Law
Department	
  of	
  Health	
  and	
  Human	
  Services
Alliance	
  for	
  American	
  Manufacturing
Omaha	
  Healthy	
  Kids	
  Alliance
Independent	
  Consultant
Children's	
  Mercy	
  Kansas
Magellan	
  Diagnostics	
  
US	
  Department	
  of	
  Health	
  &	
  Human	
  Services
ABT	
  Associates
Campaign	
  for	
  Grade-‐Level	
  Reading
US	
  EPA,	
  Office	
  of	
  Children's	
  Health	
  Protection
Case	
  Western	
  Reserve	
  University	
  School	
  of	
  Law
National	
  Nurse-‐Led	
  Care	
  Consortium
Lead	
  Poisoning	
  Prevention	
  and	
  Treatment	
  Program	
  -‐	
  
Montefiore	
  Medical	
  Center
Community	
  Foundation	
  of	
  Buffalo
Passport	
  Capital
Horsley	
  Witten	
  Group
New	
  Venture	
  Fund
Environmental	
  Defense	
  Fund
Health	
  and	
  Environment	
  Consulting
The	
  John	
  Merck	
  Fund
US	
  EPA
Big	
  Cities	
  Health	
  Coalition/NACCHO
Earthjustice
Green	
  &	
  Healthy	
  Homes	
  Initiative	
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McNally-‐Levine
Mears
Melton
Meuninck
Miller
Miller
Miller
Mitchell,	
  MD,	
  MPH
Moore
Morley
Neltner
Nevin
Newman
Norton
Och
O'Connor
O'Hara
Olsen
Olson
Panditharatne
Patterson
Pattison
Paulson
Payton
Peneff
Perry
Phillips
Pinzer
Pivnick
Powell
Prax
Priem	
  
Pugh
Quintana
Ragain
Rayburn
Rea
Reyes
Riley
Robb
Robinson
Rodkey
Rubin
Santiago
Scarato
Schaefer
Schmier
Schockner
Schroeder
Schwartz
Segall
Serda
Sessions
Shabazz
Shabazz

Laura
Alison
Shannon
Rebecca	
  
Ansje
Greg
Michelle	
  
Mark
Wes
Rebecca	
  
Tom	
  
Rick
Ogonnaya
Ruth	
  Ann
Alison
Keara
Mary	
  Margaret
Eric
Andrew	
  
Mekela
Jacqui
Fawn
Jerome
Willard
Nicholas
Kris
Andi
Eugene
Elyse	
  
Victor
Chelsea
Wes
Pamela
Bianca
Lisa
Jack
Chris	
  
Brenda
Rachel	
  
Kate	
  
Loren
Kitt
Tamara
Anthony
Theodora
Sam
Elyssa	
  
William
Kathleen
Paul
Racquel
Sophia
Kathy
Queen	
  Zakia	
  
Steve

CWRU	
  School	
  of	
  Law
Omaha	
  Healthy	
  Kids	
  Alliance
Ecology	
  Center
Center	
  for	
  Environmental	
  Health
US	
  EPA
US	
  Department	
  of	
  Housing	
  and	
  Urban	
  Development
National	
  Medical	
  Association
Pew	
  Charitable	
  Trusts
Environmental	
  Defense	
  Fund
ICF
JPB	
  Foundation
Green	
  &	
  Healthy	
  Homes	
  Initiative	
  
Maycomb	
  Capital
HUD	
  
City	
  of	
  Syracuse
NRDC
Green	
  &	
  Healthy	
  Homes	
  Initiative	
  
NRDC
NAACP
NC	
  Child
George	
  Washington,	
  Milkin	
  Institute	
  School	
  of	
  Public	
  Health
New	
  Birth	
  Church	
  of	
  God	
  in	
  Christ
Public	
  Health	
  Safety,	
  Inc
First	
  Five	
  Years	
  Fund
Maycomb	
  Capital
HUD
Isles,	
  Inc.
HUD
AFT
Director	
  Michigan	
  Lead	
  Program	
  
City	
  of	
  Flint,	
  Michigan
Green	
  and	
  Healthy	
  Homes	
  Initiative
Metropolitan	
  Washington	
  Council	
  of	
  Governments
Trust	
  for	
  America's	
  Health
EPA/ORAU
Brenda	
  M.	
  Reyes	
  Consulting
HUD
APHA	
  
Pennsylvania	
  Department	
  of	
  Health
HUD
TamaraRubin.com
National	
  League	
  of	
  Cities
Environmental	
  Health	
  Trust
Center	
  for	
  Employment	
  Opportunities
MomsRising
Community	
  College	
  of	
  Baltimore	
  County
NOWCC
Campaign	
  for	
  Lead	
  Free	
  Water
BlueGreen	
  Alliance
US	
  EPA
Health	
  and	
  Environmental	
  Funders	
  Network
United	
  Parents	
  Against	
  Lead	
  
United	
  Parents	
  Against	
  Lead
276

Shapiro
Sheets
Shelter
Shen
Shepard
Sileo
Simms
Spencer
Stabenow
Steinbauer
Stevens
Stewart
Stohler
Strodel
Sullivan
Sussman
Sutton
Swanson
Tate
Taylor
Thorp
Tremmel-‐Freeman	
  
Trousdale
Trujillo
Van	
  Alfen
Vargas
Varner	
  
Vessel
Viveiros
VonSchrader
Wagner
Walker	
  Linderman
Walsh
Walthall,	
  MD,	
  MPH
Walton
Weaver
Webster
Weinberg
Weinstein
Wen
Wessel
Wiles
Wilson
Wilson
Winslow
Woodcraft
Yasuda
Zappetti
Zarker
Zartarian
Zurcher

Cristina
Ian
Michael	
  
Juliet
Peggy	
  M.
Greg
Ron
Dwayne	
  
Debbie
Shannon
Mae
Wes
Stephanie
Patrick
Karen
Lily
Patrice
Maureen
Martin
Ellen
Lynn
Lori
Kristie
Matthew
Trent
Tony
Howard
Carolyn
Janet
Chandler
Maureen
Tessa
Bill
Jennifer
Flavia
Karen
Wendy
Anita
Deborah	
  
Leana
Lois
Amanda
Mike
Jonathan	
  
Amy
Zoe
Kyle
Alex	
  
Larry
Valerie
Joanne

Goldman	
  Sachs
Omaha	
  Healthy	
  Kids	
  Alliance
The	
  New	
  School
University	
  of	
  Pennsylvanie
WE	
  ACT	
  for	
  Environmental	
  Justice
Baltimore	
  City	
  Health	
  Department
Former	
  HUD	
  Deputy	
  Secretary
Habitat	
  Greater	
  Memphis
U.S	
  Senator
US	
  Dept	
  of	
  Housing	
  and	
  Urban	
  Development
Sen.	
  Ben	
  Cardin
Green	
  and	
  Healthy	
  Homes	
  Initiative
Healthy	
  Babies	
  Bright	
  Futures
Lead	
  Safe	
  LLC
US	
  EPA
JHSPH
University	
  of	
  California,	
  San	
  Francisco
Learning	
  Disabilities	
  Association	
  of	
  America
T.E.R.C.	
  (Training	
  and	
  Educational	
  Resources	
  For	
  Children)
BeeHive	
  Collaborative
Clean	
  Water	
  Action
Association	
  of	
  Maternal	
  and	
  Child	
  Health	
  Programs
Children's	
  Environmental	
  Health	
  Network
Robert	
  Wood	
  Johnson	
  Foundation
Green	
  &	
  Healthy	
  Homes	
  Initiative
Omaha	
  Healthy	
  Kids	
  Alliance
Former	
  Lead	
  CDC	
  Director
I	
  am	
  Able
The	
  National	
  Housing	
  Conference
EPA
Ounce	
  of	
  Prevention	
  Fund
Healthy	
  Babies	
  Bright	
  Futures
Heathy	
  Building	
  Network
Indiana	
  Deputy	
  Health	
  Commissioner
Walton	
  &	
  Associates	
  LLC
Mayor	
  Of	
  Flint
GHHI
Loyola	
  University	
  Chicago	
  School	
  of	
  Law	
  ChildLaw	
  Policy	
  Institute
Coalition	
  on	
  Human	
  Needs
Baltimore	
  City
Mid	
  Atlantic	
  Center	
  for	
  Children's	
  Health	
  and	
  the	
  Environment
Fundred	
  Dollar	
  Bill
Blue	
  Green	
  Alliance
National	
  Center	
  for	
  Healthy	
  Housing
Magellan	
  Diagnostics
Earthjustice
Public	
  Health	
  -‐	
  King	
  County,	
  Seattle
Green	
  &	
  Healthy	
  Homes	
  Initiative
Building	
  Performance	
  Institute
US	
  EPA
NEHA
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